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THE BROADER ASPECTS OF HEMATOLOGICAL DIAGNOSIS. 


By E. E. Butrerrie.p, M.D., 
AND 


G. Srituman, M.D., 


NEW YORK. 


From the Medical Divisions and the Pathological Laboratory of the: New York 
Hospital 


THE morphological blood picture generally reflects certain 
changes in the blood-forming organs, and all that a morphological 
study really permits in the line of diagnosis is a probable forecast 
as to the nature of these changes. It is a fortunate coincidence in 
some cases that the blood picture is sufficiently characteristic to 
enable one to make a chnical diagnosis on the morphological appear- 
ance alone. The extension of our knowledge along these lines has 
brought to light many cases in which the application of the usual 
criteria of blood examination has led to an erroneous diagnosis. 
The tendency has been to rely too much upon the morphological 
examination of the blood by an expert and to lose sight of the fact 
that qualitative and quantitative changes in the morphology of 
the blood are merely an index of more fundamental changes in the 
blood-forming organs, and that these in turn are due to the pres- 
ence of some underlying disease of either definite or obscure etiology. 
With these reservations, and with similar reservations applied to 
the bacteriological, serological, physical, and chemical examination 
of the blood, there is probably no organ or system of organs or 
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structures which affords as many valuable diagnostic criteria as 
does the blood. The importance and utility of bacteriological and 
serological examinations need no further comment at this time. 
The development of accurate methods, especially as applied to 
small quantities of blood and the convenience of their application, 
has greatly increased the importance of the physical and chemical 
study of this fluid, and with the information thus obtained it has 
been found that the value of such examinations may be greater in 
some cases than the corresponding study of the excretions. Symp- 
tomatic conditions like hyperglycemia, acidosis, uremia, hydremia, 
etc., may be diagnosed with considerable rapidity and precision 
exclusively by an examination of the blood.'? Inasmuch as each 
one of these conditions is usually associated with a corresponding 
clinical entity, a correct clinical diagnosis may often be made or 
confirmed by a properly conceived analysis of the blood alone. 

A single morphological criterion rarely permits of as simple and 
clean-cut interpretation as a properly selected physical or chemical 
quantity. In morphological hematology it is necessary to work 
with the number and direction of groups of transitions in form and 
staining properties, and to correlate these changes with the quali- 
tative and quantitative structural changes in the blood-forming 
organs. ‘Therefore a clear understanding of the pathological 
morphology of the blood logically presupposes a knowledge of the 
histopathology of the blood-forming organs. The interpretation of 
the somewhat complex histopathology of the blood-forming organs 
may be greatly facilitated by a study of the fundamental phenomena 
of hematogenesis. It cannot be urged too strongly that prospective 
hematologists familiarize themselves first with the appearance of 
fetal blood and the blood formation in the liver and spleen of the 
human fetus before the bone marrow has appeared. The develop- 
ment and distribution of the lymph nodes in the human fetus at 
different ages is also worthy of careful study. In the following brief 
résumé of the histopathology of the blood-forming organs, certain 
arbitrary distinctions and restrictions are made solely in the inter- 
est of simplicity and uniformity in nomenclature without inten- 
tional prejudice to one or another of the- so-called hematological! 
schools or doctrines. In the examination of a large hematological 
material one will find that these distinctions and restrictions are 
not only justifiable but also decidedly useful. 

Blood-forming tissue occurs in two essential types, lymphatic 
and myeloid. Lymphatic tissue proper is homogeneous and uniform 
in structure, and consists chiefly of small lymphoid cells identical! 


1 Van Slyke, D.D., Stillman, E., and Cullen, G. E.: The Nature and Detection of 
Diabetic Acidosis, Proc. Soc. Exper. Biol. and Med., 1915, xii, 165. 

2? Butterfield, E. E., Erdwurm, F., and Braddock, W. H.: The Differentiation of 
Nephropathies, Cardiopathies, and Allied Conditions, AM. Jour. Mep. Sc., 1916 
cli, 63. 
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with the lymphocytes of the peripheral blood. ‘The Malpighian 
corpuscles of the spleen and the follicles of the lymph nodes and of 
the intestinal lymphatic structures are prototypes of this tissue. 
In addition there are small, apparently isolated, groups of lymphoid 
cells scattered throughout the organs and tissues of the body. The 
nterfollicular tissue is not classed with the lymphatic tissue proper 
on account of the absence or’ scarcity of small lymphocytes, the 
lack of homogeneity in structure, and its essentially different behav- 
ior under pathological conditions. ‘The term lymphocyte is 
restricted to cells identical with the small lymphocyte of normal 
adult human blood. These restrictions are justified by the follow- 
ing facts: (1) in the majority of cases of lymphatic leukemia and 
lymphatic pseudoleukemia the newly formed tissue is remarkably 
simple and uniform in structure, and consists chiefly of cells which 
are identical in morphology with the lymphocytes of normal blood; 
germinal centers and large lymphocytes are absent; (2) in the 
development of the lymphatic structures in the human embryo 
neither germinal centers nor large lymphocytes are demonstrable; 
3) there is no evidence of the regular participation of the germinal 
centers in the proliferation of lymphatic structures, nor is there 
sufficient evidence that the hypothetical large lymphocyte, sup- 
posedly identical with the cells of the germinal centers and the 
parent cell of both lymphocytes and myelocytes, is necessary for 
|vmphocytogenesis. The identity of the cells of the germinal cen- 
ters with the elusive large lymphocyte or with the lymphoblast is 
by no means proved, and the morphological characteristics claimed 
for the lymphoblast are neither sufficient to differentiate the lympho- 
blast from other cells, notably the undifferentiated cells of the 
myeloid group, nor to express the genetic relationship of the lympho- 
hlast to the small lymphocyte. 

Pale areas occurring jn the lymph follicles in status lymphaticus 
and in local inflammatory conditions are often called germinal 
centers by the pathologist. These pale areas are loose in structure 
and often present signs of necrosis, while signs of active lympho- 
cytogenesis are lacking. They are quite different from the germinal 
centers described by Flemming, and it is a question whether they 
are not regressive pathological structures due to local toxic effects 
or circulatory disturbances in the lymph node. 

In contradistinction to the simplicity and uniformity of lymphatic 
tissue proper, myeloid tissue is characterized by its morphological 
heterogeneity and variegation. This is due to the coexistence of 
two essentially different groups of cells, namely, those of the ery- 
throblastic group and those of the leukoblastic group. Each of 
these groups is made up of an infinite series of morphological transi- 
tions, commencing in an undifferentiated cell with basophilic pro- 
toplasm and terminating in a highly differentiated end-product 
with specific microchemical properties. It is folly to attempt to 
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attach a special name to each cell representing a stage in this serie 
of transitions. It is more important to be able to recognize thy 
trend of the transitions and to be able to tell roughly how far the 
majority of the cells have progressed in their development. ‘Th 
transition pictures occur both in the erythroblastic and in the 
leukoblastic groups, but there is no crossing from group to group 
The close proximity of the elements of each group to one another 
in the myeloid tissue probably accounts for the fact that marked 
proliferation of one group is always accompanied by signs of prolif- 
eration in the other group. The earliest recognizable stage of 
erythrogenesis is represented by a mononuclear basophilic cell 
devoid of hemoglobin. Nevertheless, the characters of the nucleus 
as well as those of the protoplasm are sufficient to differentiate 
these cells from the earliest recognizable cells of the leukobl: astic 
series. Whether or not the earliest differentiable members of thes 
two groups are preceded by a common parent cell is not know: 
Up to the present time, at least, there is no conclusive evidence in 
favor of a common direct parent of the erythroblastic and leuko- 
blastic groups. In fact, what evidence there is favors an early 
independence and autonomous growth of the two groups.® 

The appearance of newly formed myeloid tissue varies according 
to whether the hyperplasia is predominantly erythroblastic or leuko- 
blastic. The erythroblastic type of myeloidosis is found in perni- 
cious anemia, von Jaksch’s anemia of children‘ in severe septic 
anemias, and in the regeneration following repeated losses of blood. 
The leukoblastic type of myeloidosis is found particularly in myeloid 
leukemia and to a less degree i in many infectious diseases. 

Hyperplasia of the bone marrow is, of course, the most frequent 
example of local myeloidosis. When the hyperplasia of the bone 
marrow is inadequate, or, for reasons unknown, does not occur, or 
is prevented mechanically, myeloid tissue makes its appearance in 
the spleen and liver, sites in which it was present in intra-uterine 
life. Osteosclerosis is an example of mechanical obliteration of 
bone marrow followed by myeloidosis of the spleen and liver. In 
the spleen the myeloid tissue is found in the pulp and not in the 
follicles; in fact, progressive myeloidosis of the pulp encroaches on 
the follicular borders even to the point of practically complete 
obliteration of the follicular elements. In the liver, myeloid tissue 
is found either as intracapillary islands or as loose masses in the 
periportal spaces. Myeloid tissue is found less frequently in mor 
aberrant sites: the interfollicular tissue of the lymph nodes, the 
perifollicular tissue of the lymphoid structures in the intestine, i 


3 Stockard, C. R.: Am. Jour. Anat., 1915, xviii, 227 and 525. 

* Stillman, R. G.: A Study of von Jaksch’s Anemia, Am. Jour. Men. Sc., 1917 
cliii, 218. 

6’ Skornjakoff: Deutsch. Arch. f. klin. Med., 1911, ci, 251. Milne: Jour. Exper 
Med., 1912, xvi, 325. 
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the obliterated appendix, and in sites of pathological ossification, 
e. g., laryngeal cartilages. 

Typical pernicious anemia, with a high color-index and leuko- 
penia, or typical myeloid leukemia, with a predominance of definite 
myelocytes, present no difficulties in diagnosis. It is the leukemias 
with a predominance of undifferentiated cells and the anemias 
with subleukemic blood pictures which necessitate extreme care in 
diagnosis and classification. A few cases will serve to illustrate 
these points. 

CasE 1.— Acute myeloid leukemia with a predominance of undiffer- 
entiated non-granular cells. 1. A., female, aged five years, a patient 
of Dr. Frank Erdwurm, was taken sick on July 4, 1914, with pain 
in the right ankle, difficulty in walking, fever, bleeding from the 
mouth and nose, and progressive weakness. 

Status on August 30. The patient is an emaciated child with a 
protuberant abdomen. The skin shows numerous hemorrhages 
varying in size from that of the point of a pin up to 1 em. in diam- 
eter, and there are hemorrhages in the mucous membrane of the 
mouth. The teeth are normal. The heart is enlarged and there 
are signs of fluid in both chests and in the abdomen. The lower 
edge of the liver reaches to the umbilicus while the spleen extends 
to below that level. The superficial lymph nodes are all slightly 
enlarged. 

The urine contained albumin and casts. The temperature varied 
between 100° and 104°. She was treated by cataphoresis, accord- 
ing to the method of Veraguth, and died on September 18, 1914. 
The blood examination showed 1,650,000 red cells with a hemo- 
globin of 31 per cent. and 99,000 white cells. The differential count 
was as follows: 


Mononuclear non-granular cells. 92.0 per cent. 
Neutrophile myelocytes 2.7 “ 
Polynuclear neutrophiles 3.2 
Lymphocytes ; 1.7 
Mononuclear eosinophiles 0.2 
Polynuclear eosinophiles 0.2 


Two nucleated red cells of the megaloblastic type were seen 
while counting 1087 white cells. 

The predominating cell is of extremely variable morphology. 
The average size is larger than that of a polymorphonuclear leuko- 
cyte, although smaller forms are numerous and extremely large 
forms are not infrequent. The nuclei are round or oval, frequently 
folded upon themselves or even highly convoluted with the preser- 
vation of their round or oval contour. The nuclei are grayish 
violet in triacid preparations. Nuclear figures (diasters) are present. 
Among these cells there are some which show immature and scanty 
neutrophili: granulation (Giemsa and Jenner stains). 
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The myelocytes are also extremely variable in morphology, 
mature forms being scarce. The mononuclear eosinophiles vary in 
size and degree of differentiation. Some of the granules are rich 
in basophilic substance. The red blood corpuscles show marked 
variation in size, shape, and hemoglobin content. There is slight 
polychromatophilia. _Normoblasts and megaloblasts are present. 
Lymphocytes are present, though their recognition is difficult on 
account of the large number of small undifferentiated myeloid 
cells. 

Conclusion. ‘The blood is characterized by a preponderance of 
undifferentiated cells of the myeloid group. A complete series of 
transitions can be traced from non-granular mononuclear cells with 
basophilic protoplasm to fully differentiated myelocytes. 

Diagnosis. Myeloid leukemia of myeloblastic form with extrem: 
anemia. 

Case I].—Atypical leukemia with anemia (?) or pernicious anemia 
with leukocytosis (?) so-called “leukanemia.” <A. S., aged forty- 
two years, seamstress, German, was taken ill with toothache, 
swelling, and suppuration of the left cheek, from which she appar- 
ently recovered. She came to the hospital complaining of fatigue, 
buzzing in the ears, headache, and hemorrhage from the gums and 
into the skin. Physical examination showed extreme pallor of the 
skin and mucous membranes, hemorrhages in the skin, retina, 
gums, mouth, and tonsils, enlarged lymph nodes, and an enlarged 
spleen. There was progressive enfeeblement, a temperature run- 
ning up to 103.5°, and nosebleed, terminating in death three days 
after admission to the hospital. 

The blood showed 1,790,000 red cells and 45 per cent. hemoglobin, 
a color-index of 1.2. The white cells numbered 28,000. The 
differential count was as follows: 


Mononuclear non-granular cells . . . 67.4 per cent. 
Mononuclears with imperfect scattered neutrophilic 

Neutrophile myelocytes 6.3 
Polynuclear neutrophiles . : 3.6 si 
Lymphocytes . . . . 11.0 
Mononuclear eosinophiles 0.3 


One normoblast was seen for every 500 white cells. 


Autopsy reveals enlarged lymph nodes, an enlarged spleen, and 
complete absence of bone-marrow hyperplasia. In the spleen and 
lymph nodes the follicles are well preserved and consist almost 
exclusively of small lymphocytes. The pulp of the spleen and the 
interfollicular tissue of the lymph nodes show extensive myeloidosis 
of the myeloblastic type. There is slight hemosiderosis of the spleen 
and the lymph nodes contain typical megakaryocytes. In the 
liver there is slight periportal myeloidosis and no hemosiderosis 
The appendix is obliterated and shows extreme myeloidosis. 
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The question of primary anemia or primary leukemia in this 
case has been discussed before.° In spite of the severe anemia, with 
the high color index and the mild hemosiderosis of the organs, the 
predominantly leukoblastic type of hematogenesis is sufficient, in 
our opinion, to warrant the classification of this case as atypical 
leukoblastic leukemia. 

Case II].—Osteosclerosis with extramedullary myeloidosis. J. K., 
male, aged forty years, was admitted to the second medical divi- 
sion of Bellevue Hospital, having been taken sick on February 19, 
1914, with sharp pain in the lumbar region. He quit work in April 
and from that time on spent most of his time in bed. He came 
to the hospital complaining of marked pain in the sternal region 
and dull, aching pain in the right leg. There were no gastric symp- 
toms and no history of cancer. On examination the patient showed 
extreme pallor, some emaciation, and numerous subcutaneous 
nodules distributed over the abdomen and chest. There was no 
jaundice. Enlarged lymph nodes were found in the axille and 
groins. He lost eleven pounds in three months. A roentgenogram 
revealed the presence of osteoperiosteitis of the pelvis and the 
shaft of the right fibula. The patient became progressively weaker, 
and death took place six months after the onset. 

The blood examination showed 3,000,000 red cells, 50 per cent. 
hemoglobin, and 9100 white cells. The differential count was as 
follows: 


Polynuclear neutrophiles $4.0 per cent. 


Myelocytes ; 
Myeloblasts 6.0 
Lymphocytes . 23.0 
Large mononuclears and transitionals . 20 
Eosinophiles .. 2.0 
Mastcells 0.3 


Six normobasts were seen while counting 252 white cells. 

The autopsy revealed scirrhous carcinoma of the stomach, with 
metastases in the pleura, pericardium, peritoneum, omentum, 
endocardium, myocardium, striated muscles, subcutaneous tissue, 
and bones. ‘There was osteosclerosis of the osseous system, with 
obliteration of the marrow in the vertebre. There was myeloidosis 
of the spleen and liver. 

This case was variously interpreted by different clinicians as 
acute leukemia with leukemic nodules in the skin, as subcutaneous 
or metastatic endothelioma, and finally as von Recklinghausen’s 
disease. All that the blood picture really permitted was a diag- 
nosis of either irritative hyperplasia of the bone marrow or vicarious 


® Meyer, Erich und Heineke, Albert: Ueber Blutbildung bei schweren Anaimien 
ind Leukamien, Deutsch. Arch. f. klin. Med., 1907, Ixxxviii, 435. Butterfield, 
Ii. E.: Ueber die ungranulierten Vorstufen der Myelocyten und ihre Bildung in 
Milz, Leber und Lymphdriisen, Deutsch. Arch. f. klin. Med., 1908, xcii, 336. 
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leukoblastosis and erythroblastosis of the extramedullary blood- 
forming structures. 

Case 1V.—Purpura hemorrhagica, with severe anemia of a perni- 
cious type. F. B., male, Spanish, aged twenty-five years, was 
admitted to the New York Hospital, history No. 202742, on Novem- 
ber 3, 1915, complaining of fever, cough, and bleeding from the 
gums. His family history was negative, there being no knowledge 
of hemophilia or other familial disease. He has three healthy 
children, and his wife has had no miscarriages. 

He does not recall the diseases of childhood, and denies all venereal 
infection. He always has been more or less subject to colds, cough, 
sore throat, and nosebleed, but has not been subject to prolonged 
bleeding from trauma or to bleeding from the gums. He has been 
losing weight for several weeks. His present illness began three 
weeks before admission. His chronic cough became acutely worse, 
and was accompanied by transitory pains all over his body and 
by rather severe substernal pain and chilly sensations. After a 
few days his condition improved so that he suffered only from a 
chronic cough, which was worse at night, and malaise and weakness. 
He raised but little sputum and had no hemoptysis. He has not 
been able to work since the onset of his illness. Twelve days before 
his admission he again became acutely ill, with fever and cough, 
but no chills, vomiting, or constipation. His condition continued 
about the same until the day before his admission to the hospital, 
when he began to have considerable bleeding from his gums. There 
was no other bleeding noted. He had some diarrhea a few days 
before admission, but does not know how long he has been pale or 
has had the rash. 

Examination reveals a rather undersized, fairly well-developed 
and nourished man lying quietly in bed. He appears acutely ill, 
but is not dyspneic. The skin is warm, dry, very pale, and white. 
Small purpuric spots, 1 to 3 mm. in diameter, are very numerous 
over the feet and legs, less so on the thighs, trunk, and upper 
extremities. There is no cyanosis or jaundice. No hemorrhages 
can be seen in the mouth. The sclere are white and the conjunc- 
tive pale. The eye-grounds are normal. The mouth and teeth 
are in poor condition. There is a moderate amount of pyorrhea 
and the gums are bleeding at the edges, but are not red or swollen. 
The tongue is protruded in the middle line, and is slightly tremulous 
and coated. The tonsils and pharynx are normal. Over the apex 
of the right lung posteriorly the fremitus is increased, and at the 
spine of the scapula there is tubular breathing and the voice and 
whisper are increased. No rales can be heard. The heart is not 
enlarged and no murmurs can be heard. The pulse is of good vol- 
ume and normal tension, regular in force and rhythm; the vessel 
wall is not palpable. The abdomen is negative. The liver and 
spleen are not palpable. There is no general enlargement of the 
lymph nodes. 
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Blood cultures and the Wassermann reaction were negative. 
The sputum was negative for tubercle bacilli. During the first 
week the temperature varied between 100° and 101°. For the first 
eight or nine days in the hospital the patient continued to bleed 
from the nose and throat, and there was considerable blood in the 
urine. The application of a tourniquet caused the appearance of a 
fresh number of purpuric spots. From November 8 to 15 there was 
at first constant diarrhea, with considerable bright red blood, and 
the urine contained blood. Later the blood in the stool became 
less and it disappeared entirely from the urine. The patient received 
20) c.c. of horse serum on November 6 and 8, and he was trans- 
fused with citrated human blood on November 8, 9, 12, and 16, 
receiving a total of 348 c.e. 

‘The blood examinations were as follows: 


R. b.c Hb W.b.c Nucleated reds 
Nov per ¢.mm per cent. Color index per c.mm per ¢.mm 
5 3,810,000 SO) 9,600 0 
1,900,000 1) 15,000 0 
11 820.000 25 1.6 28,000 5 
13 SSO,000 21 2 26,000 +1 
15 840.000 IS 30,000 20 
17 1,010,000 25 3 26,000 9 


Among the erythroblasts there are undifferentiated forms, with 
characteristic nucleus and intensely basophilic, hemoglobin-free 
protoplasm. Megaloblasts are present. This was a remarkable blood 
picture, bearing a close resemblance to that seen in pernicious 
anemia with a blood crisis. The patient gradually grew weaker 
and died five weeks after the onset. 

Autopsy by Dr. William Elser. There are numerous petechie 
in the skin of the feet, legs, and forearms and a moderate number 
over the trunk, thighs, and upper arm. Panniculus is moderate 
and the superficial lymph nodes normal. There is blood about the 
nostrils and mouth. Pyorrhea is present. There are hemorrhages 
in the visceral pleura and pericardium. The heart is normal. The 
lungs are edematous, and there is a small hemorrhagic area in the 
upper portion of the lower lobe of the left lung. The spleen is 
small, weighing three ounces, and is normal in consistence. The 
Malpighian bodies are small and indistinct. The kidneys are 
normal in structure and size. The pelvis of the right kidney is 
completely filled with clotted blood, and there are hemorrhages in 
the mucosa of the bladder. The liver is normal in size, weighing 
three pounds three ounces. Its surface is smooth and brownish 
red, and consistence normal. The mesenteric and retroperitoneal 
lymph nodes are bluish black and dark red in color. The esophagus 
is normal. There are petechie in the stomach, small intestine, 
and appendix. The lymph follicles and patches are atrophic. ‘The 
mucosa of the large intestine from the ileocecal valve to the anus 
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is swollen, dark bluish red, almost black in appearance. The folds 
and solitary follicles are necrotic. The intestines contain a dark 
brownish-red, foul-smelling fluid. The vessels running to and 
from the large intestine appear to be normal. The bone marrow 
of the upper third of the femur is light red in color, and almost 
diffluent in consistence. Here and there are small islands of fat. 
The marrow of the middle segment is of the usual fatty type. Cul- 
tures from the spleen are negative even by Rosenow’s method. 
Cultures from the intestinal contents show no organism of the 
dysentery group. There was the characteristic histological picture 
of erythroblastic myeloidosis in the blood-forming organs. 

The diagnosis in this case lies between purpura hemorrhagica, 
with the marked regeneration common to severe anemias of the 
pernicious type and pernicious anemia proper, with a crisis and 
complicating subcutaneous and submucous petechie. The domi- 
nant clinical symptoms as well as the serological findings (note 
point to purpura hemorrhagica vera. 

In the foregoing cases there were three instances of predomi- 
nantly leukoblastic myeloidosis and one instance of predominantly 
erythroblastic myeloidosis, and in all cases there was an abundance 
of transition pictures in the blendin: between the cells of the pre- 
dominant group. In these cases most of the cells have prototypes 
in fetal hematogenesis; cells which departed from the usual mani- 
fold transitions in the same groups in intra-uterine hematogenesis 
and which could possibly be interpreted as degeneration or involu- 
tion forms were extremely rare. In some cases, however, the devel- 
opment of the white cells seems to take an aberrant course, and the 
blood picture is dominated by cells which have no prototype in 
embryonal blood formation; or, more strictly speaking, if such 
embryonal prototypes occur they are at least extremely scarce in 
the blood and blood-forming organs of the human embryo. It is 
very difficult to classify these cells, in which there appears to be a 
loss of coérdination between the development of the nucleus and 
the differentiation of the protoplasm. A leukemic picture with a 
predominance of such cells has been described in chloroma,’ and 
one of these unusual cases is briefly reviewed here. Two additional! 
cases are also described, one showing a predominance of the same 
type of cell in a leukemic blood picture and the other a predominance 
of these cells in a leukopenic blood picture. 

Case V.—Chloroma. A. K., male, joiner, aged twenty-four 
years, caught cold four weeks before admission to the hospital and 
suffered from cough, toothache, and swelling of the glands of the 
neck. One week before admission he began to suffer from weak- 
ness, shortness of breath, and palpitation. He had much pain in 
the neck and intense salivation, and was able to swallow only liquid 


7 Butterfield, E. E.: Beitrag zur Morphologie der Chloromzellen, Fol. hemato!l 
1909, viii, 179. 
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food. Four days before admission he became so weak that he was 
confined to bed. During the last two days numerous pin-point 
hemorrhages have appeared in the skin over the whole surface of 
the body. On examination the muscles were found to be poorly 
developed and the subcutaneous fatty tissue scant. There was 
general enlargement of the lymph nodes, which is extreme in both 
cervical regions. ‘There were numerous petechiz in the skin but 
none in the retine. The gums were thickened, loose, and bleeding. 
The heart was negative. The spleen was enlarged and firm. The 
edge of the liver was palpable, its dulness extending two finger- 
breadths below the costal margin. The temperature varied from 
101° to 103°. The urine contained albumin and much iron. 

The blood examination showed 3,400,000 red cells and 60 per 
cent. hemoglobin. The white cells were 60,000 and later rose to 
200,000. The differential count was as follows: 


Mononuclear cells, non-granular with convoluted nucleus 86 
Mononuclear cells with imperfect and scattered neutrophile 
granules 


.4 per cent. 


7.0 
Myelocytes . 1.6 
Lymphocytes. 4.0 
Mononuclear eosinophiles 0.4 
Definite plasma cells . 0.6 


Two normoblasts were seen while counting 1000 white cells. 


All transitions were seen from the dominant cell to the neutro- 
phile myelocyte, while some of these cells showed scattered neutro- 
phile and eosinophile granulations. ‘The dominant cell was a 
peculiar one. The nuclear structure could be made out only with 
difficulty. When well stained the nucleus was seen to be folded 
and convoluted, often in a most intricate fashion. The protoplasm 
exhibited all grades of basophilia, and contained at times granules 
which were demonstrated with difficulty, but which reacted simi- 
larly to those seen in myeloblasts. The cells apparently belonged 
to the myeloid series. 

The autopsy showed an enlarged liver and spleen and enlarged 
lymph nodes, which were definitely and distinctly green. There 
was no hyperplasia of the bone marrow of the femur or ribs. In 
the spleen the Malpighian bodies could not be recognized. There 
was periportal myeloidosis in the liver and interfollicular myeloido- 
sis in the spleen and lymph nodes. 

This case represents the last word in atypical leukemia, in that 
the dominant cell has no prototype in normal fetal or postfetal 
hematogenesis. While this same cell showed definite myelocytic 
transitions there was a total absence of hyperactivity on the part 
of the bone marrow, and the chief site of non-lymphocytic leuko- 
blastic proliferation was in the interfollicular tissue of the spleen 
and lymph nodes. 
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Case VI.—General enlargement of the lymph nodes; leukemia 
lymphatic tuberculosis. 1. B., male, Hebrew, aged forty years, was 
admitted to the New York Hospital, October 21, 1913. Histor 
No. 191055. He had always been well before the present illne 
Twenty years before he had gonorrhea and a questionable lesion 
on the glans. ‘'wo or three months before admission he noticed 
hard, movable, non-painful swellings in his groins. One month 
before admission his wife and friends noticed that his abdomen 
was growing larger. He had no pain until one week before admis- 
sion, when it began to be present, always under the right costa] 
margin, coming on immediately after eating and lasting about five 
minutes. It was never severe. There was no nausea or vomiting. 
On examination the patient was seen to be well developed and nour- 
ished. He had slight pyorrhea. The tonsils were not enlarged. 
The lungs were negative. The heart was not enlarged, though there 
was a systolic murmur heard loudest at the apex and not transmitted. 
The pulse was regular and of good force. The lower edge of the 
liver extended 11 cm. below the xiphoid in the middle line. In 
the abdomen, above the umbilicus and to the left was a hard mass, 
about 6 x 9 em. in size, the outer edge of which could be felt dis- 
tinctly in the mammary line. The right edge could be felt through 
the rectus to the left of the umbilicus. There were no other masses. 
The spleen could not be felt. There was some shifting dulness in 
the flanks. There were collections of about six olive-shaped glands, 
about 4 cm. long, readily felt in each groin, and there were similar 
masses in both supraclavicular regions and axille. The urine con- 
tained no albumin or sugar. The Wassermann reaction was nega- 
tive. The gastric contents contained no free hydrochloric acid, 
but did contain blood. There was a slight loss of weight during 
the patient’s stay in the hospital. 

Examination of the blood revealed the following: 


Non-grar 

Hb., monos 

Date. R. b.¢ per cent W.b.c per cent. 
Oct. 21 6,400,000 87 68,000 75 
24 5,100,000 90 101,000 89 
Nov. 1 5,300,000 80 87,000 92 


Most of the non-granular mononuclears showed a folded or con- 
voluted nucleus and undifferentiated protoplasm. It is impossible 
to make out any transitions from these cells to any known elements 
in the human blood or blood-forming organs. 

A lymph gland was excised, part of it examined histologically, 
and the remainder injected into a guinea-pig. The pig died in 
eighteen days, having developed extensive tuberculosis. The spleen 
and liver of this animal were injected in part into two other guinea- 
pigs, each of which developed tuberculosis, and died in the course 
of thirty days. The histological appearance of the excised node was 
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peculiar. There were round collections which resembled follicles 
on superficial examination. On closer examination they were seen 
to consist chiefly of cells with folded and convoluted nuclei similar to 
those seen in the peripheral blood. The interfollicular tissue con- 
sisted largely of the same type of cell; in fact, practically all the 
details of the normal lymphatic gland were absent. The appear- 
ance was not unlike a granuloma. The patient soon left the New 
York Hospital and went to the General Memorial Hospital, where, 
under benzol treatment, the leukocyte count was reduced from 
50,000 to 10,000. From December, 1913, to July, 1914, the count 
varied between 10,000 and 20,000. The lymph nodes were reduced 
to one-third of their previous size. In July, 1914, in spite of benzol 
and roentgen-ray treatment, the count rose rapidly until it reached 
60,000 on August 17, and the patient died a little over a year after 
the onset of symptoms. No autopsy was obtainable. 

This case was obscure and indeterminate. The blood picture 
points to an atypical leukemia, while the histological and experi- 
mental data were indicative of a lymphatic granuloma, possibly 
tuberculosis. The long-sought relation between a leukemic blood 
picture and an infectious substrate may rest, unrevealed, in this 
case. 

Case VII.—Obscure acute infection with atypical blood picture. 
J. B., male, aged thirty-three years, was admitted to the New York 
Hospital August 9, 1915. His appendix had been removed six and 
a half years before. The onset of his present illness was marked 
fever, anorexia, and pain over the region of the liver. He felt weak 
and nauseated, and vomited at times. He had passed blood by 
rectum. 

The patient was a large, well-nourished man, somewhat pale. 
The teeth were in fair condition and free from pyorrhea. The 
tonsils were enlarged and reddened. The lymph nodes were moder- 
ately enlarged, the epitrochlears were not palpable. The lungs were 
negative. The heart was enlarged and the pulse soft and dicrotic. 
The abdomen was negative except for the scar of his appendectomy 
operation. The liver and spleen were not palpable. There were 
scars over the tibiz but no edema or tenderness. 

The blood examinations showed the following: 


Hb., Non-gran Polys., 
Date R. b. c. per cent W.b.c monos per cent 
Aug. 10 3,800,000 73 6800 9S 2 
20 7800 
Sept. 6 2,240,000 50 3800 


The non-granular mononuclear cells were in great preponderance 
and were essentially the same in type as those seen in Case VI. 
The polynuclear neutrophiles were almost absent. 

The urine contained no albumin on admission, but on August 26 
albuminuria appeared and remained until death, The temperature 
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ranged between 101° and 105°, usually above 104°. The lymph 
nodes enlarged so that by August 18 practically all the superficial 
nodes were distinctly swollen and the spleen and liver were pal- 
pable. There was a phlebitis in the left leg. The following day a 
pericarditis developed. On August 23 the phlebitis was diminish- 
ing and the gums were swollen and red, though not bleeding. By 
August 29 the gums became very sore and began to bleed, and the 
tonsils were much swollen. The following day there were signs of 
fluid in the left chest and 250 ¢.c. were removed. The fluid was 
pink in color and a culture revealed the presence of the Bacillus 
pyocyaneus. By September 1 the tonsils had so increased in size 
that they met in the middle line. On September 3 the chest was 
again aspirated and 400 c.c. of fluid removed. The Bacillus pyo- 
cyaneus was recovered from this specimen also. Roentgen-ray 
examination showed an enlarged heart and a mass of enlarged 
bronchial lymph nodes above it. The Wassermann reaction was 
negative and two blood cultures remained sterile. 

Autopsy. The autopsy revealed a mass of enlarged bronchial 
lymph nodes, one gland measuring 3.5 cm. in length. The liver 
weighed 2400 gm. The spleen was enlarged. There was some peri- 
splenitis and the follicles were not visible. The bone marrow was 
grayish yellow and somewhat gelatinous. 

This case was by far the most obscure of all the atypical cases 
discussed. All of the familiar earmarks of an infection are present 
and the ordinary and the most refined methods of bacteriological 
search and analysis failed to reveal any known pathogenic organism. 
The cytological analysis showed a predominance of cells identical 
with the atypical cells of the two preceding cases, but the predomi- 
nance in this case is only relative and the absolute number of all 
white cells was either normal or dimini:hed. 

These cases serve to illustrate the difficulty in diagnosis even 
with the aid of the most improved methods and with the histo- 
logical evidence before us. They also illustrate the inadequacy of 
present therapeutic measures. Benzol, roentgen ray, faradization, 
transfusion, and splenectomy may produce fluctuations in the 
blood picture, and these fluctuations may be interpreted as improve- 
ments if one so desires; but the essential diseases of the blood-form- 
ing organs still run their usual course. This should not be a cause 
for pessimism and discouragement, but should stimulate to more 
active and consistent work until some fortunate group of workers 
find the clue which will throw some light upon the etiology of these 
conditions. 

Nore.—We are indebted to Dr. Witt for the results of the 
serological investigation. He was able to show that the greatly 
delayed coagulation time in this patient was associated with a 
diminution in the platelets, which numbered but 1000 per c.mm., 
and an increase in the antithrombin. The other elements in the 
coagulation reaction were apparently normal. 
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COAGULATION TIME OF BLOOD SPECIMENS FROM TUBERCU- 
LOUS PATIENTS. 


By Biy Burns, M.D., 
ASSISTANT SUPERINTENDENT, NORTH READING STATE SANATORIUM; INSTRUCTOR 
PULMONARY DISEASES AND CLIMATOLOGY, TUFTS COLLEGE MEDICAL SCHOOL, 
BOSTON, 


N 


AND 
ALBERT E. Youna, 


BACTERIOLOGIST, NORTH READING STATE SANATORIUM, 


Is there a relation between the tendency to hemoptysis which 
is exhibited by certain patients having pulmonary tuberculosis 
and the coagulation time of the blood? The answer to this question 
was the object of the investigation here recorded. 

Hemoptysis, or bloody sputum, is understood to mean pure or 
nearly pure blood in considerable quantity, a teaspoonful or more, 
and not merely streaks of blood such as may come from an irritated 
throat.! 

Some tuberculous patients and, according to Fishberg, a large 
proportion of cases of phthisis, pursue their course and terminate 
in recovery, or fatally, without any hemoptysis. Fishberg found a 
wide variation in the statistics concerning the frequency of this 
symptom during the course of phthisis, some reports stating 25 
and others 80 per cent., with many figures intermediate.” 

Other patients seem quite predisposed to hemoptysis and are 
characteristically known as “hemorrhage patients.” 

Our experiments were made during a period of six months, thus 
allowing for any possible seasonal influence, and also for the oppor- 
tunity of selecting typical cases from the 300 patients treated in 
that interval at the North Reading State Sanatorium. Hemoglobin 
percentage was estimated in each case by the Dare instrument. 

The coagulation time of the blood of each patient is used only 
on a comparative basis in these experiments. One must not expect 
to contrast the figures themselves with those obtained by another 
method. Cannon and Mendenhall® point out clearly that there 
is no definite coagulation time quite independent of the method 
used because the conditions peculiar to any coagulometer are likely 
to affect the time of clotting. 

A consideration of the various methods which have been used 
in estimating blood coagulation time and their relative merits seem 
hardly necessary here. Addis reviewed this matter.‘ Cannon and 


! Cabot, Richard C.: Physical Diagnosis, 1910, p. 325. 
* Fishberg, Maurice: Pulmonary Tuberculosis, 1916, p. 186. 
Factors Affecting the Coagulation Time of Blood, Am. Jour. Physiol., 1914, 
XXxiv, 225. 
4 Addis, T.: Coagulation Time of Blood, Quart. Jour. Exper. Physiol., 1908, i, 
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Mendenhall’ added still another method, based upon the principl: 
laid down by Addis, and after they had gone over the work done )) 
Addis and by Morawitz® on the various coagulometers. 

We therefore were fortunate in being able to adopt Cannon’ 
method, in which he eliminated the objectionable features men- 
tioned in the criticisms by the foregoing authors in their discussion 
of the various coagulometers. 

In the first place it is best to define the principles stated by Addis 
and approved by Cannon under which work of this sort must bé 
carried 

1. The blood must always be obtained under the same condition 

2. The estimates must all be made at the same temperature. 

3. The blood must always come in contact with the same amount 
and kind of foreign materiak 

4. The end-point must be clear and definite and must always indi- 
cate the same degree of coagulation. 

In addition to these four conditions, Cannon decided that thx 
ideal instrument should yield a permanent objective record mad 
by the blood itself.* 

Our coagulometer was designed after the pattern of Cannon’s 
but was somewhat modified in construction and working arrange- 
ment because the factors in our problem differed. 

A brief description of the instrument used is as follows: 

Apparatus. The upright with attached balance beam of a 
prescription scales was set up on a small wooden stand. This 
platform rested on four leveling screws, which could be so adjusted 
as to bring the upright perpendicular, thus insuring proper equilib- 
rium for the balance. 

One arm of the balance beam was prevented from rising above a 
horizontal position by a check, a small brass lever operating at 
right angles to the beam, secured to a wooden upright. ‘This 
check could be raised and lowered with a slight touch of the finger. 
At the opposite end of the beam was a ring to which could be easil; 
hooked a short length of copper wire. This wire, 7 cm. long and 
0.6 mm. in diameter (gauge 21 B. and $8.) was bent above into a 
hook and below into a small ring slightly less than 2 mm. in diameter 
The small ring would then rest in the cannula containing the blood 
in such a way as to allow for a descent of the wire through the blood 
to about 5.5 mm. 

Fight of these wires were made up as nearly standard as possible, 
for when hung on the beam the weight of the wire, allowing for a 
counter-balance at the other end of the beam, made this end of the 
beam 60 mgm. the heavier. 

The cannulas were fairly uniform in size and in capacity in accord- 


5 Loc. cit. 6 Loc. cit., quoted by Cannon and Mendenhall, p. 225 
7 Addis, T.: Loe. cit. 8 Loc. cit., Cannon and Mendenhall, p. 226 
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ance with Cannon’s careful directions that all dimensions should 
be as nearly standard as possible, so that the amount of blood® 
received in them should be fairly constant and that the wire hanging 
in the blood should present approximately the same surface in 
different observations. 


SIZE OF CANNULAS. 


Inside diameter . : 2.0 mm. 
Length over all . : . 23.0 mm. 


The cannula rested nearly submerged in a water-bath at 25° C. 
A rubber collar held the cannula from entirely slipping through 
the hole in the bracket. The bracket was accurately adjusted to 
allow for free descent of the wire and also for the proper submersion 
of the cannula in the water-bath. A small circulation coil warmed 
by an alcohol lamp kept the water-bath at uniform temperature. 
Addis" insists upon the strict necessity of carefully fulfilling this 
condition of constant temperature. 

An electromagnetic signal which rang at half-minute intervals 
completed the outfit. 

DRAWING THE BLoop. The blood was taken from the lobe of 
the ear, which was previously cleansed with soap and water, alcohol, 
and ether. The cannulas were cleaned in running cold water, then 
passed through ether in order to destroy all traces of fibrin ferment 
such as might remain from a former case. 

The ear lobe was punctured with the point of a sharp bistoury 
and the time then noted. This knife was cleaned with ether and 
alcohol after each operation. Immediately as the blood drop 
appeared the tip of the cannula was applied to the drop. Blood 
quickly flowed into the cannula to within about 2 mm. of the 
rubber collar. 

The tip of the cannula was then sealed with plastiline, the cannula 
set in the bracket in the water-bath, the wire hung on the balance 
heam and inserted in the cannula. 

The small ring would then be immersed in the blood. A thin 
coating of liquid petrolatum, previously applied to the upper third 
of the inside of the cannula, served two purposes. The oil covered 
the surface of the blood, thus preventing contact with the air and 
also lubricated the unfilled bore of the cannula so that the wire 
would not stick to the side. Therefore the wire, in falling into the 
blood at regular intervals represented the same weight each time. 
In about thirty seconds from the time the ear was punctured the 
cannula had been filled and placed in the water-bath, and all was 
in readiness for operation of the apparatus. 

OPERATION OF Apparatus. This operation consisted of raising 
the check with the finger at every half-minute record of the signal. 
The other end of the beam, heavier by 60 mgm. would fall, allowing 


% Loc. cit., Dp. 227. 10 Loc. cit., p. 331. 
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the wire to sink into the blood. The check would than be lowered. 
causing the wire to rise and the beam to assume its usual horizontal! 
position. 

So long as the wire sank through the blood to the full extent of 
the 5.5 mm. play there was evidence that the blood was still fluid 
and that coagulation had not taken place. 

Enp-Pornts. As soonas the blood clotted the weight of 60 mgm. 
was supported and the balance beam failed to move through its 
usual excursion. This phenomenon usually appeared suddenly 
that is, the twelfth descent of the wire, for instance, would be 
unobstructed and as free as preceding movements; then at the next 
half-minute record the downward movement would be jerky and 
slow. The subsequent movement thirty seconds later would be 
interfered with and blocked; this recorded the end-point and testified 
to a sudden crisis of coagulation, which was confirmed by the jelly- 
like clot revealed on the wire ring and in the cannula when these 
were removed from the apparatus. 

The coagulation time of a particular specimen of blood was 
measured by that interval elapsing between the time of puncturing 
the skin and the time when the end-point just described occurred. 

Resutts. One hundred and forty-eight specimens of blood were 
put through the apparatus for the determination of coagulation 
time. Sixteen of these trials produced variable results because the 
blood was obtained under dissimilar conditions—that is, the speci- 
men in each case was taken from the needle of a syringe used in 
drawing a quantity of blood from the arm vein. The variable 
factors in this method of collection precluded the probability of 
approximately constant results in this group, and accordingly 
these 16 cases were thrown out. 

Of the 132 remaining cases 12 represented second trials on the 
same patients. Therefore 120 different patients were considered. 

Of the total 132, 65 gave a history of hemoptysis and 63 could 
not recollect this symptom. 

Of the tuberculous, 47 were classed as closed and 73 as open 
vases, the former group including those without symptoms and with 
local signs practically quiescent, while the latter group represented 
patients showing one or another of the signs and symptoms of pul- 
monary tuberculosis. 

The average coagulation time in 130 trials was seven minutes 
forty-five seconds. ‘Two patients with open, semi-active pulmonary 
tuberculosis yielded specimens which did not coagulate within 
twenty-eight and thirty-four minutes respectively, and no end- 
points were observed. Each case was observed to have had recent 
hemoptysis. Four months later, after some improvement and no 
recurrent hemoptysis, one of these men presented a blood specimen 
which coagulated in six minutes. The other patient had left the 
institution in the meantime and no second specimen was available, 
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With the exception of these 2 cases the extreme increased 
coagulation time was twenty minutes forty-nine seconds recorded 
in 1 case. Between fifteen and twenty minutes only 1 case was 
recorded. ‘These two men had no history of hemoptysis. 

In the accompanying table the cases other than those above are 
grouped according to their recorded coagulation time: 


Cases Cases Cases 
Open Closed probably with hem- without 
Minutes Total. cases cases. non-tuberculous. optysis. hemoptysis 
8tol4. . 2 2 1 1 
14 to 13 . 3 2 1 2 1 
13 to 12 4 1 2 1 2 2 
12 to 1l 6 4 2 3 3 
litol10. 7 3 4 5 2 
10to 9 16 14 2 Ss 5S 
9to 8. 3 12 1 7 6 
Sto 7 15 8 7 9 6 
7 to 6 31 16 11 4 16 15 
6 to § 14 3 10 1 6 s 
5to 4 16 7 7 2 6 10 
3 
sto 2 1 1 


A study of the data thus arranged discloses no gross evidence one 
way or the other of any relationship between the coagulation time 
of the blood and the tendency to hemoptysis. 

Susstupy. The history of hemoptysis was more or less remote 
in some of the 65 patients classed in this group. Accordingly, we 
selected 13 patients whom we had recently observed having had 
hemoptysis and determined the coagulation time of the blood in 
each case. The estimates were: 


11 minutes 30 seconds 


10 

40 
9 30 
9 30 
9 30 
9 

Ss 30 
6 30 
6 30 
6 “ 30 
6 

5 ‘“ 30 


The first five records referred to patients who were having 
recurrent pulmonary hemorrhages, although not in any large quanti- 
ties. The last record, five minutes thirty seconds, referred to a 
patient who daily expectorated from one to four ounces of blood. 

This patient" has a history suggesting the aspiration of foreign 
bodies, probably one or more ‘shoe-nails, and the physical signs 


ue 


ase No, 2272, North Reading State Sanatorium Clinical Records. 
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point to bronchial stenosis probably due to foreign body in the 
bronchus. His sputum is negative for tubercle bacilli and his dail, 
hemoptysis for months is altogether too extraordinary to be 
explained as merely a symptom of pulmonary tuberculosis. Elimi- 
nating this case from the group the average time is eight minutes 
thirty seconds. 

We then selected 12 non-hemoptysic patients, in each of whom 
the disease process could be assumed to parallel those of the first 
group. The records of coagulation time obtained were: 


10 minutes 30 seconds 

10 

9 is 30 

9 « 30 

9 « 30 

8 

30 

7 30 

7 

6 30 

6 30 
Average 30 


Each case of the twenty-four in this substudy was one of advanced 
pulmonary tuberculosis with positive sputum. 

As a matter of observation it seems that those patients far 
advanced in the disease and with active signs and symptoms have 
increased coagulation times. On the other hand, we obtained a 
record of six minutes thirty seconds, for instance, in a specimen from 
a patient who was a bed case with far-advanced disease. 

In relation to this and other similar variations found in our 
results we must respect the warning which Addis sounds. Ile 
believes that the indirect method of determining blood-coagulation 
time will probably give untrustworthy results in pathological con- 
dition, due to the fact that the agglutination of the blood is increased 
in disease'’*—that is, the corpuscles may be agglutinated by their 
own serum, and thus agglutination may closely simulate coagulation. 

Our coagulometer operates as an indirect method because the 
evidence that coagulation has occurred is deduced from the change 
in the physical character of the blood—that is, a loss of fluidity. 
Addis contrasts this method with the direct in which the end-point 
of coagulability is determined by the first appearance of fibrin. 

Cannon’s apparatus represents a combination of direct and indirect 
methods. The wire used in their experiments was counter-balanced 
at 30 mgm. while ours was at 60 mgm. We therefore doubled the 
weight to be supported by the coagulated blood when the end- 
point had occurred, and our reason for doing so arose from Addis’s 
objection. 


2 Addis: Loc. cit., p. 320. 
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It appears possible that even with using the heavier wire we 
encountered this obstacle of agglutination. All the necessary 
conditions were complied with carefully in order to ensure approxi- 
mately constant results, and yet it must be admitted that the 
results shown are so variable as to invite serious criticism. We doubt 
if experimental error could be the entire basis of such criticism. 

EXPLANATORY Nores. We preferred the ear rather than the 
finger as a source from which to obtain the blood. In tuberculous 
patients the ears invariably yielded the specimen promptly, while 
the fingers, more or less subject to chronic passive congestion, 
were not so satisfactory in this respect. Addis found that blood 
differed very little, if any, in time of coagulation whether it was 
drawn from a deep or superficial source,’ and that increased con- 
gestion, as would be produced by cleansing the ear lobe, made no 
difference." 

Addis found no diurnal variation in the coagulability of blood, 
the coagulation time of the blood of the same individual being 
constant at different times of the day and even on different days. 

Addis used the first drop of blood to appear.’® Cannon and 
Mendenhall found that the first few samples of blood taken from 
an animal showed rapid or somewhat irregular rates of clotting." 

In applying their method to testing human blood they found on 
one occasion that the first sample showed the largest variation in 
coagulation time from the average—that is, +0.6 minute, while 
the second and fifth samples showed the least —that is +0.1 
minute. The average error was +0.3 minute.!? 

The samples of blood which we used in our experiments composed 
the first few drops drawn, and this blood was quickly introduced 
into the cannula within a few seconds of the time when it first 
appeared. 

Special care was necessary in this operation to prevent any longer 
contact of the blood with the air. Moreover, no specimen was taken 
up from skin previously covered with recently shed blood. Addis'® 
has shown conclusively the large experimental error arising from 
neglect of complying with this condition. 

The puncture made in each case was sufficient to ensure the 
prompt appearance of the blood drop and also an approximately 
constant rate of outflow. 

In drawing a quantity of blood from a vein into a test-tube for 
serological examination we have occasionally observed a much 
increased coagulation time in certain specimens. While this is 
an inaccurate method of determining coagulability, due to varia- 


13 Addis: Loc. cit » DP 330 
4 Loc. cit 
Addis: Loc. cit., p. 315 
'® Cannon and Mendenhall: Loe. cit., p. 231. 
Ibid * Addis: Loc. cit 
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tions in temperature and in conditions influencing the contact of 
the blood with foreign surfaces, yet the difference in clotting times 
have often been extraordinary. 

Upon examining later the contents of such tubes we have found 
in some a clotted mass of serum, “chicken-fat”’ clots, of tough, 
white, fibrous consistency. ‘These specimens were common to patho- 
logical cases with advanced disease. Whether or not the formation 
of this so-called “serum clot” may have a bearing upon the agglu- 
tinative process simulating blood coagulation we leave to con- 
jecture. 

SumMMARY. 1. One hundred and twenty patients yielded on« 
hundred and thirty-two specimens of blood for the estimation of 
coagulation time. Of these patients 8 were probably non-tubercu- 
lous. ‘The rest were afflicted with pulmonary tuberculosis, 73 
being open and 47 closed cases. Of the 120 patients 54 per cent 
gave histories of hemoptysis. 

2. The average clotting time was seven minutes forty-five 
seconds. 

3. Grouping these cases in tabular form according to: 

(a) Coagulation time, 

(b) Occurrence or non-occurrence of hemoptysis, and 

(c) Stage of disease activity or quiescence, we find no striking 
demonstration of results. 

4. A substudy of 24 cases was made. ‘Twelve patients with 
recent hemoptysis showed coagulation times increased in several 
instances and in average time eight minutes thirty seconds. Twelve 
patients without hemoptysis and with disease processes parallel to 
those of the patients in the first group showed coagulation times 
increased in as many instances as among those of the first group. 
Average was the same, eight minutes thirty seconds. 

5. The indirect method of determining blood coagulation time may 
produce variable results when applied to pathological conditions. 

6. No attempt was made to show the results of medication with 
calcium salts. Addis found that the coagulation time!’ of the blood 
was unaffected by the administration by mouth of soluble calcium 
salts. Ina notable study? Addis found that the amount of ionizable 
calcium in the blood is increased by giving soluble calcium salts 
by mouth but the increase which is brought about is considerably 
less than is necessary before any appreciable effect is produced on 
the coagulation time. 


19 Addis: Loc. cit., p. 332. 
20 Addis, T.: Quart. Jour. Exper. Med., January, 1909, ii, 163 
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SUBACUTE AND CHRONIC NON-TUBERCULOUS PULMONARY 
INFECTIONS.* 


By JAMES ALEXANDER MILLER, A.M., M.D., 


NEW YORK, 


lor a number of years I have been very much interested in a 
class of cases that have come under my observation from time to 
time, with very definite localized physical signs in the chest closely 
simulating pulmonary tuberculosis, the diagnosis of which disease 
has frequently been made, but in which a close study of the clinical 
findings and the subsequent course did not seem to justify this 
conclusion. When my attention was first directed to these cases 
the literature contained no references that I was able to find that 
seemed to fit in with their clinical aspect; but quite recently sev- 
eral American writers have described conditions which in some 
respects coincide entirely with mine, and which, taken together 
with my experience, appeared to furnish a basis for a distinct 
clinical entity. ‘These cases have been variously described as 
‘a lobar form of bronchopneumonia,” “a localized subacute form 
of bronchopneumonia,”’ and as “chronic non-tuberculous pulmonary 
infections.” 

Lord,' in 1902, and later in 1905, described in detail various infec- 
tions of the respiratory tract due to influenza bacilli which were 
frequently confused with pulmonary tuberculosis. While most of 
his cases presented signs of disseminated bronchitis, or of localiza- 
tion at the pulmonary apices, two or three of them corresponded 
in their clinical features fairly well with some of those which I here 
present. 

In 1913 Riesman’ described a lobar form of bronchopneumonia of 
long duration occurring in children and young adults. He reported 
7 cases in detail, and stated that he had seen at least as many more. 

Larrabee,’ in 1915, reported 17 cases of which the characteristics 
were very similar to those described by Riesman. In both of these 
series the essential features were described as those of a subacute 
lobular pneumonia, with lobar distribution, occurring in one or the 
other of the lower lobes, usually of several weeks’ or months’ dura- 
tion, sometimes with low fever, at others with no constitutional 
symptoms whatever, but tending gradually to complete recovery. 
No autopsies were reported. Larrabee reported roentgen-ray exami- 
nations in 6 cases, in 4 of which there were increased densities in 
the lower lobe, less intense and less circumscribed than in lobar 
pneumonia, and in the other 2 cases the roentgen-ray picture was 
normal. Neither of these observers systematically determined the 


* Presented at the meeting of the Association of American Physicians, Atlantic 
City, May 2, 3, 4, 1917. 
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character of the infecting organism, but both state that pneumo- 
cocci predominated in the cases in which the sputum was examined. 
Both also found a very slight degree of leukocytosis in many of the 
cases which, however, was not constant. The cases reported by 
these two observers correspond to those which we will describe a 
a subacute type of non-tuberculous pulmonary infection. 

Very recently Hamman and Wolman,‘ and after them Garvin, 
Lyall and Morita,> reported on a condition characterized by them 
as a chronic non-tuberculous pulmonary infection. The findings 
of these observers are very well in accord with each other and with 
some of the cases which will be here reported. In both of these 
studies great emphasis was placed upon the frequency with which 
these cases were confused with those of pulmonary tuberculosis 
The characteristics were thase of a chronic cough and expectora- 
tion, with periodic exacerbations, frequently with hemoptysis, 
extensive physical signs almost invariably affecting one of th 
lower lobes, and strikingly little impairment of the general health. 
Hamman and Wolman, from the physical signs and from the results 
in the 1 case which came to autopsy, described the pathology as 
a localized bronchitis with infiltration of the bronchial wall and 
foci of bronchopneumonia about the smaller bronchi. They stated 
that the infecting organism was most commonly the pneumococcus, 
less often the influenza, and still less frequently various types of 
streptococci. Garvin and his associates studied the infecting organ- 
isms very carefully, and came to the conclusion that the influenza 
bacillus was the chief offender in the majority of their cases, being 
found in 7 out of the 8 cases reported, and predominating marked] 
in 4 of the 7. In 2 cases types of the streptococcus predominated. 

The course of the disease is described as marked by extreme 
chronicity, the symptoms of which go on more or less continuously, 
but in which the intensity is varied by frequent remissions differing 
materially in their severity. 

Garvin, Lyall and Morita lay stress upon the value of postural 
treatment in these cases, for the alleviation of the symptoms and 
also for intensifying the physical signs and obtaining specimens of 
sputum for actual bacteriological investigation. 

The series of cases which I have to report, 22 in number, represent 
a portion of a considerably larger number which have been observed 
in the past few years. These particular cases are reported because 
of the facilities they have afforded for close study and not from an) 
selection because of their special clinical features. They appear 
to fall into three distinct groups, which, however, fuse to a greater 
or less degree into each other, and which, when taken as a whole, 
and when also correlated with the reports of the observers already 
quoted, appear to form one distinct class of cases which deserves 
a place as a separate entity, and for which, employing an amplifi- 
cation of the designation suggested by Hamman and Wolman, the 
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erm “subacute and chronic pulmonary infections” seems justified. 
he cases will be considered under three groups: (1) the subacute 
type; (2) the subacute type with recurrences; (3) the chronic type. 

SUBACUTE Type. Nine of the 22 cases here reported are included 
in this type. These cases are characterized by a subacute onset 
often with coryza, but with marked cough and expectoration the 
predominating symptoms. The constitutional disturbance with 
fever is moderate and of short duration, usually two to four days, 
or may even be absent, after which the patient promptly regains 
the normal feeling of good health, but the cough and expectoration 
persist for several weeks or a few months. Hemoptysis may occur 
Case 1). There is no pain. 

The physical signs are very characteristic and vary remarkably 
little in the various cases. They are almost always confined to the 
whole or greater part of a lower lobe, and consist of slight dulness, 
somewhat impaired vesicular murmur, and subcrepitant and moist 
rales intensified by cough. In one case (Case V) the signs were at 
first over one entire lung, but later localized in the lower lobe. 
Sometimes, if seen early, a coryza may be present, and occasion- 
ally a few scattered sibilant rales may occur in other portions of 
the chest for a few days. Signs of pleurisy were found in 2 cases, 
in 1 of which (Case IX) there was a slight pleural effusion—the 
only one of the entire series. 

The course of the disease in this type is a gradual disappearance 
of cough and expectoration, followed later by the complete doss of 
all physical signs, and ending in perfect recovery in a period vary- 
ing from six weeks to four months. 

Sputum Examination. The sputum is profuse and mucopuru- 
lent and persistently negative for tubercle bacilli. Cultures from 
the sputum were made in 8 of these cases and showed influenza 
bacilli in marked predominance in 5, pneumococci group IV in 2 
and streptococcus viridans in 1. 

Roentgen-ray Examination. WRoentgenograms were made in 7 
cases; in 3 they were norial, in 3 others there was some intensifi- 
cation of pulmonary markings in the lower lobes, not necessarily 
most marked on the side of the lesion, and in 1 there was a slight 
pleural effusion. 

SUBACUTE TYPE WITH RECURRENCES. Six cases of the series are 
included in this type. These cases present the same clinical pic- 
ture as those of the preceding type, run a similar course and appar- 
ently recover as they do, but have been observed upon two or more 
separate occasions to have gone through the same cycle with an 
intervening period during which all signs and symptoms are absent. 
The striking observation during the recurrences is the fact that the 
physical signs reappear in the same portion of the lung as in the 
previous attack, giving basis for the assumption that the condition 
is a recurrence and not a new infection. 
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The symptoms, signs, and course of these cases, both in the orig- 
inal attack and the recurrence, are the same as before described. 
And this type also presents lesions always in one of the lower 
lobes. 

Sputum Examination. Tubercle bacilli are uniformly absent 
Cultures of the sputum were made in all 6 cases and in 3 of them 
in two separate exacerbations. Four of these cases originally showed 
pneumococcus type IV and 2 of them influenza bacillus. In the 
3 cases in which later cultures were made during separate exacer- 
bations, all of them originally showed pneumococcus type IV; on 
the second examination one of these again showed this organism, 
the second showed pneumococcus type II B, and the third influenza 
bacillus. 

Roentgen-ray examinations were made in 5 of these cases ani 
showed no abnormalities in 4 and slight intensification of the pul- 
monary markings in 1 at the site of the lesion. 

Curonic Type. Seven cases of the series are here included. 
The distinction in type is made upon the fact that at no time while 
under observation have the abnormal signs disappeared, but, on 
the contrary, have remained fairly constant, although the predom- 
inating symptoms of cough and expectoration were subject to dis- 
tinct exacerbations, so that symptomatically they closely resemble 
the former types. 

In all essential features the signs and symptoms during the exacer- 
bation, correspond to those already described for the other types, 
but there exists a greater tendency to a more constant cough and 
occasional run of slight fever, and in two instances some tendencies 
to impairment of general health have been noted. In general, how- 
ever, as in the previous instances, the general state of health and 
nutrition was maintained at practically a normal level. One case 
(Case XVI) has gone through a pregnancy uneventfully and is at 
the present time again pregnant in the seventh month and remains 
in good physical condition. In 4 cases pain in the affected side of 
the chest was a marked symptom. 

One of these cases has been under observation seven years, 
another four years, and the others, with one exception, from two 
to three years. 

Sputum Examinations. Tubercle bacilli were always absent in 
very numerous examinations. Cultures were taken usually during 
an exacerbation of the cough and expectoration in all 7 cases, and 
in 2 of them in two different exacerbations. Four showed pneumo- 
cocci type IV, 3 of which showed the same on the second exami- 
nation and the other influenza bacilli on the second. The other 3 
cases showed Streptococcus viridans in predominating numbers. 

Roentgen-ray examinations were made in 6 of these 7 cases. All 
showed abnormalities chiefly characterized by distinct accentua- 
tion of the pulmonary markings in one or both Jower lobes, or as in 
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| ease throughout the entire lung. One showed a diffuse cloud- 
ing as of pleuritic thickening, two irregularities of the diaphragm 
inder the lesion, ascribed to adhesions, and in another the heart 
was displaced toward the side of the lesion, presumably by 
adhesions. 

SummMary.—Sex. When we consider the reports of all three types 
of this condition together we find that of the 22 cases 8 were males 
and 14 females. The predominance of females is probably a mere 
accident of no significance. 

Age. The age incidence at the time of first observation varied 
rom seven to sixty years, with the majority in full adult life, that 
is, from thirty to fifty years. The subacute cases, however, occurred 
with one exception before the age of thirty, and taking into consid- 
eration the probable incidence of the condition from the history 
of the other cases we find that the great majority had their first 
symptoms before the age of thirty-five. It is to be noted that of the 
7 chronic cases, 4 began after the age of thirty, indicating that 
perhaps this type is more apt to occur in older persons, although 
this is not the case in Hamman and Wolman’s cases nor in those 
reported by Garvin and his associates. From the experience of the 
subacute cases, and from several other cases in children which I 
have observed, but which are not here reported, I am inclined to 
agree with Riesman that when this condition occurs in younger 
persons prompt and complete recovery is the rule. 

Seasonal Incidence. The time of year in which these infections 
occurred could be accurately determined only in the subacute 
cases. In the 15 cases of this type the original attacks occurred 
with much greater frequency during the colder months of the year. 
The date of the onset in 12 of these 15 cases was during the months 
from October to April inclusive. In the cases with recurrences 8 
of such recurrences are reported, and 7 of these occurred also in 
this same period from October to April. 

Site of the Lesion. The location of the physical signs was in the 
left lower lobe in 13 cases, in the right lower in 5, in both lower 
lobes in 3, and in the entire right lung in 1. In the cases of recur- 
rence the signs returned in their original location excepting in one 
instance. 

Cough and expectoration were the predominating features in all 
cases. 

Pleurisy was not a frequent finding. Slight friction sounds were 
found in 2 cases and slight pleural effusion in 1 other. Three 
other patients complained of considerable pain in the chest on the 
side of the lesion, and these were all cases of the chronic type. 

Hemoptysis. Frank hemoptysis occurred in 2 cases and blood) 
sputum at times in 4 others. 

Bacteriological Findings. Very numerous and repeated examina- 
tions for tubercle bacilli were made in all cases, with negative results. 
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Specimens of sputum, obtained with particular care in order t 
get so far as possible the secretion from the lung uncontaminated 
with organisms from the upper air passages, were taken in all o 
the cases of the series excepting 1. These were studied both b 
direct smear and by cultures on various media. In a large number: 
of cases also they were passed through white mice and smears and 
cultures were made by Dr. Avery in accordance with the techni: 
developed at the Rockefeller Institute. The results of these culturs 
showed pneumococcus type IV, predominating in 10 of the 2 
cases, influenza bacilli in 8, and Streptococcus viridans in 3. In 
cases of the series in which pneumococcus type IV predominated 
on the first examination the opportunity was offered for later cul 
tures during a subsequent recurrence. In one of these pneumococci 
type IV was again obtained; in another pneumococcus type II B 
in practically pure culture; and in the third the sputum during the 
second attack showed influenza bacilli in marked predominanc« 
In many of the cultures comparatively few colonies of other organ 
isms were present, such as Staphylococcus aureus and Strepto- 
coccus mucosus. ‘Two of the cases in which the Streptococcu 
viridans predominated were cases of the chronic type. 

Roentgen-ray Find: gs. Eighteen cases of the entire series wer 
studied by means of the roentgen-ray. The most striking featur: 
of these photographs was the insignificant changes shown when 
compared with the extent of the physical signs. In 7 cases the plates 
were entirely normal, in | the plate was normal except for evidence 
of pleural effusion, in the 10 others the chief abnormality to b 
noted was an increase in density of the normal pulmonary mark- 
ings, most marked in the lower lobes, but not necessarily confined 
to the affected side. These changes are similar to those noted in 
cases of chronic bronchitis or in chronic pulmonary congestion 
secondary to cardiac disease. They in no way whatever have any 
resemblance to the picture shown by tuberculous infiltration which 
is in striking contrast to the physical signs which closely resemble 
ach other in these two conditions. 

In 4 of this last group of cases there was in addition to the inten- 
sified markings some evidence of pleuritic adhesions. These 4 
cases were all of the chronic type. 

It is to be noted that all of the chronic cases examined by the 
roentgen-ray showed some change while in the subacute types 
whether with or without recurrences, the majority of cases wer 
normal upon roentgen-ray examination. 

Discussion. There is a striking similarity between these thre 
types of cases. The clinical picture of the original attack coincide 
in every respect with that later found either in the recurrence of! 
the infection or in the exacerbation of the chronic case. The symp- 
toms, the physical signs, the site of the lesion as well as the bacterio- 
logical and roentgen-ray findings do not materially differ. Th 
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differences are principally in the further course of the disease, that 
it may clear up more or less promptly or may recur after an inter- 
val of months or more, or, lastly, may continue as a constant 
chronic condition marked by periods of exacerbation. 

In the subacute type it is easy to recognize the same condition 
which was described by Riesman and Larrabee. In the chronic 
type we have all of the essential features of the cases reported by 
Hamman and Wolman and by Garvin, Lyall and Morita. The 
subacute type with recurrences is the link between the two. It 
seems quite evident that in all three types we are dealing with the 
same disease. It would appear probable that, as further oppor- 
tunity to watch the subacute cases is afforded, many of them may 
recur, and that of these not a few may drift into the chronic type, 
for already one or two of the cases which have evidenced several 
recurrences show a tendency to a longer persistence of physical 
signs in the later attacks. 

The pathological basis of the condition is incomplete, for the dis- 
ease is not a severe or fatal one. The only available postmortem 
findings are those of the case reported by Hamman and Wolman, 
which showed the bronchi of both lower lobes dilated and filled 
with pus, with areas of bronchopneumonia about them. Both 
tiesman and Larrabee considered the condition to be one of suba- 
cute bronchopneumonia. 

The evidence which we have to offer from the roentgen-ray does 
not indicate that there could be very much actual pneumonia in 
these cases, and this is in harmony with the absence of the physical 
signs of consolidation. 

With due regard to the hazards attending the interpretation of 
slight variations from the normal roentgen-ray picture of the lung 
it is at least suggestive that the intensification of pulmonary mark- 
ings occurred most uniformly in the chronic cases, and that in 
these evidences of pleural involvement by adhesions were presented. 
[t was in these cases only that pain was a marked symptom. — 

It is suggested that the pathology of the condition may consist 
of a localized bronchitis with lobar distribution involving the sub- 
mucous and peribronchial tissues of the bronchi. This may clear 
up or persist in a latent subacute form, offering a site predisposed 
to the recurrence which in turn increases the tendency to the 
production of fibrous tissue. This is the permanent condition in 
the chronic type, and with it may be associated a bronchopneu- 
monia, the occurrence of which may explain the periodic exacer- 
bations with fever. This corresponds closely to the pathological 
conception of the condition expressed by Hamman and Wolman. 

It seems very probable that some of these cases may later develop 
into chronic interstitial pneumonia or bronchiectasis, although I 
have never personally observed such a development. 

Considering the nature of the bacterial infection our findings are 
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in harmony with the reports of the other observers as to the pre- 
dominating organisms cultured from the sputum. As _ already 
stated, Riesman, Larrabee and Hamman and Wolman all laid 
stress upon the pneumococcus as probably the important infecting 
agent, with influenza of secondary importance. Garvin, Lyall anid 
Morita, however, found the Bacillus influenza the predominant 
infection in their chronic cases. As in our observations in th 
chronic type they also found varieties of streptococcus playing a 
part in some of their cases. 

The higher percentage of predominating pneumococcus cultures 
found in our series may be due to the fact that it includes a larg: 
proportion of subacute cases, the bacteriology of which may differ 
from that occurring in the chronic forms studied by Garvin, Lyall 
and Morita. - 

The reappearance of physical signs in the same portion of the 
lung in different recurrences raises the question as to whether thes« 
recurrences are due to new infection from without or to recrudes- 
cences of the same infection which may lie dormant in the lung 
That it may be a new infection is suggested by the fact that in 2 
of our cases observed in separate attacks, organisms were found 
which differed from those first obtained. In order to throw light 
upon this phase of the problem in a number of pneumococcus cul- 
tures which were passed through mice the spleens of the animals 
were sealed and preserved in the hope that during a second attack 
the opportunity might be offered to compare the reaction of the 
two cultures to immune sera. Unfortunately for our object such 
recurrences in these particular cases have not occurred. 

Another interesting feature is the fact that 4 of our cases océurred 
in pairs, 2 each in the same family, 1 case following the other, so 
that the probability of communication of the infection between 
them is very great. In the first pair the organism recovered from 
the culture was influenza bacillus in almost pure culture. In the 
second instance both influenza and pneumococcus type IV wer 
recovered. In the original case of this pair the pneumococcus typ 
IV predominated, in the secondary case the influenza predominated. 
At the time the cultures were taken the first case had alread) 
passed the acute stage, which may have influenced the results of 
the sputum cultures. 

DIFFERENTIAL DIAGNOSIS FROM PULMONARY ‘TUBERCULOSIS 
That this condition offers many points of similarity to pulmonary 
tuberculosis is evident. The practical demonstration of this is 
afforded by the fact that very many of them first came under 
observation after having been diagnosed as tuberculous by compe- 
tent observers. The chief points which serve to distinguish them 
from tuberculosis may be summarized as follows: 

1. Complete absence of severe constitutional symptoms with the 
retention of excellent general condition in spite of the presence o! 
extensive lesions. 
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2. The localization of the lesion with almost constant uniformity 
in one or both of the lower lobes. 

3. The disappearance of all physical signs within a few months 
in the subacute cases. 

4. The lack of progression of the lesion from its original site to 
other parts of the lungs. 

5. The absence of tubercle bacilli in the sputum over long periods 
of time and the presence of other infectious organisms in predomi- 
nating numbers. 

6. The character of the roentgen-ray picture, which in these 
cases shows either nothing abnormal or very slight changes. 

I wish to acknowledge my deep obligation to Dr. Oswald T. 
Avery not only for his great courtesy in making many painstaking 
hacteriological examinations, but also for his valuable advice upon 
many problems arising in the course of this study. 


SUBACUTE TYPE. 


Case I.—A. G., male, aged twenty-two years, first seen August 1, 
1913. 

Previous History. The patient has not been subject to colds. 
He has been well excepting in the past year, when he had pain and 
vomiting and other digestive symptoms, for which a diagnosis of 
ulcer of the stomach had been made. 

Present History. Four weeks previously, after rather hard exer- 
cise, he felt feverish, developed a slight cough, and his temperature 
was at 100° or 101° for ten days. He had no pain. Since then he 
has run a slight temperature, 99° or 99.5°. Two days previously 
he had had a distinct hemoptysis, about 3 drams. A diagnosis of 
pulmonary tuberculosis had been made by his physician. 

Physical examination showed a slight dulness over the right lower 
lobe, with diminished breath sounds and numerous moist rales. 

Course of the Disease. August 20 these signs were markedly 
diminished and the cough and expectoration much less. When 
seen on November 18, they had entirely disappeared. When last 
seen, January 1, 1914, the patient was in ordinary health and had 
resumed his normal occupation. There were no signs in the chest. 
Ilis physician reported (1917) that he has continued perfectly well 
ever since. 

Sputum culture showed influenza bacilli in almost pure culture. 

Roentgen-ray examination was not made. 

CasE II].—G. (brother of Case 1), aged twenty-four years; first 
seen August 1, 1913. 

Present History. The patient had had a cold in the head, cough 
and expectoration for ten days, with no fever, and he had kept at 
his ordinary occupation. The cough and expectoration were marked, 
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Physical examination showed numerous moist rales over the left 
lower lobe. 

Course of the Disease. The symptoms subsided in two weeks. 
No opportunity for further examination was offered. His physician 
reported (1917) that he has had no further symptoms referable to 
his chest. 

Sputum examination showed influenza bacilli in almost pure 
culture. 

Note. A domestic in the same household as these 2 cases wa 
sick with la grippe and bronchitis at the same time. Opportunit) 
was not offered to examine her. 

CasE III.—J. F., female, aged twenty-three years; first seen 
December 18, 1916. 

Previous History. The patient had been subject to colds and 
cough in the winter, but they were never serious. 

Present History. She had a cold in the head which began in 
October, 1915, and a cough developed a month later. Cough and 
slight expectoration had persisted ever since. Three days before 
she was first seen she had a slight fever and soreness in the left 
chest. There had been slight loss of weight and some malaise for 
the past month, but the patient had kept at her work regularly. 
She thought she might have had a little fever during the past few 
days. A diagnosis of pulmonary tuberculosis had been made. 

Physical Examination. Normal percussion note; slightly dimin- 
ished breath sounds with fine subcrepitant rales over the entire left 
lower lobe. 

Course of the Disease. The patient was kept quiet in the open 
air for a week, at the end of which time the symptoms were less, 
although the signs persisted. She went away to the country for 
three weeks and then came back feeling perfectly well. She was 
last examined January 29, 1917, when the signs had entirely cleared 
up excepting for a few rales at the extreme left base. The patient 
has been well and at work ever since, with no symptoms. 

Sputum examinations were persistently negative for tubercle 
bacilli. Cultures were not made. 

Roentgen-ray examination, December 19, 1916, showed peri- 
bronchial thickening in the lower lobe, most marked on the right side. 

CasE IV.—I. G., male, aged forty-five years, first seen Decem- 
ber 15, 1915. . 

Previous History. The patient had always been well. 

Present History. Five weeks previously the patient had devel- 
oped a cough, with expectoration, without fever, and without an 
constitutional symptoms. He had kept at work regularly. A 
diagnosis of tuberculosis had been made. 

Physical Examination. Over the entire right lower lobe ther 
was slight dulness, diminished breath sounds, and numerous sub- 
crepitant rales. 


MILLER: NON-TUBERCULOUS PULMONARY INFECTIONS 815 


Course of the Disease. The patient went to Lakewood and led 
an open-air life. Three weeks later, on his return, he was much 
improved. The cough and expectoration had disappeared. The 
signs were then confined to a small area at the extreme right base. 
He has not been seen since. 

Sputum examinations have always been negative for tubercle 
bacilli. Culture (Dr. Avery) taken January 4, 1916, showed influ- 
enze and pneumococci type LV, influenze predominating. 

Roentgen-ray examination, December 15, 1915, showed slight peri- 
bronchial thickening in both lower lobes particularly on the right side. 

Case V.—W. V., male, aged sixteen years, first seen October 3, 
1916, 

Previous History. The patient had always been subject to colds. 

Present History. In August, 1916, he contracted a cold, begin- 
ning with coryza, and since then has had cough and expectoration. 
There has been no fever or night-sweats or loss of weight; excepting 
for the cough and expectoration, the patient feels perfectly well, 
but had been told that he had tuberculosis. 

Physical examination showed numerous subcrepitant rales over 
the entire right chest, most marked over the right lower lobe but 
also heard over the upper lobe. There was slight diminution of 
vesicular murmur and very slight dulness at the extreme right base. 

Course of the Disease. The patient was kept quiet in the open air 
in Lakewood, and on his return, November 13, the signs in the chest 
had disappeared except in the right lower lobe, where there were 
scattered subcrepitant rales. December 19 the patient reported 
that the cough and expectoration had entirely disappeared several 
weeks previously, and on physical examination the signs in the chest 
had also diappeared. Since that time the patient has been entirely 
well. 

Sputum examinations were negative for tubercle bacilli on two 
occasions. Culture showed Streptococcus viridans predominating, 
with few Staphylococcus aureus. 

Roentgen-ray examination, October 3, 1916, showed a slight 
increase of the pulmonary markings throughout the right lung, 
more marked in the lower lobe. 

Roentgen-ray examination, December 19, 1916, showed still some- 
what increased pulmonary markings in the right lung, but less 
marked than previously. 

Case VI.—M. M., male, aged thirty years, first seen November 
2/7, 1915. 

Previous History. He had had a syphilitic infection two years 
previously and one very protracted cold, with bronchitis, eighteen 
months previously. He had kept at his usual work. 

Present History. For one month he has had a cough, with marked 
expectoration, which began with a coryza. There were no other 
Symptoms, 
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Physical examination showed very numerous moist rales over 
both lower lobes, more marked on the left side, with a few sibilant 
rales in the rest of the chest; also an acute coryza. 

Course of the Disease. The patient was put in bed for ten days 
He had no fever. The cough and expectoration gradually dimin- 
ished, and on December 6 the signs in the right chest had entirel) 
disappeared, but there were localized rales and slight dulness over 
the entire left lower lobe. After that he went to the country 
He was last seen on March 1, 1916, when the chest was entirel) 
clear. 

Wassermann test was made December 18, 1915, +++. At 
that time he was put on specific treatment. The signs in the chest 
had already begun to disappear. 

Sputum examinations were persistently negative for tubercl 
bacilli. Culture December 6, 1915, showed pneumococcus typ 
IV predominating, with some Staphylococcus aureus. 

Roentgen-ray examination November 27, 1915, showed nothing 
abnormal in the lungs. 

CasE VII.—M. C., female, aged seven years, first seen February 
29, 1916. 

Previous History. In October, 1915, she began with a cough 
which developed into whooping-cough, which gradually subsided 
and the child returned to school the first week in January. 

Present History. January 15 she again began to cough severely 
and raised considerable quantities of sputum. These symptoms 
continued up to the time of the examination and the child seemed 
pale and a little languid, but apparently had no fever. 

Physical examination showed normal breath sounds in the left 
lower lobe, with numerous subcrepitant rales. Scattered over th 
upper left lobe and the entire right chest there were sibilant rales, 
with a few fine subcrepitant rales at the right base. 

Course of the Disease. March 7, 1916, these signs had entirel) 
disappeared excepting for localized rales over the lower three inches 
of the left posterior chest, with somewhat diminished breathing 
March 7 these signs had entirely disappeared. The patient in the 
meantime had lost the cough and was feeling and acting well. 

Sputum examination (Dr. Avery) March 1, 1916, culture showed 
influenza markedly predominating; a few Streptococci mucosus. 

Roentgen-ray examination, February 29, 1916, showed enlarged 
glands at the root of the lung on the right side; slight infiltratio: 
extending inward from this into the parenchyma; bases normal. 

Case VIII.—I. L., female, aged twenty-one years; first see! 
April 2, 1917. 

Previous History. Right apical tuberculosis discovered in Octo- 
ber, 1915. The patient had been at Stony Wold Sanatorium for 
ten months, and since that time had been at home. She had not 
gone back to work but had been feeling perfectly well. 
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Present History. Three weeks ago she had had what she thought 
was la grippe. She was confined to bed with fever and a bad cough 
with expectoration for a week. Since then the cough and expectora- 
tion have been very marked and have continued up to the present 
time. She was seen by the physician who had previously treated 
her for tuberculosis, and was told that she had an acute tubercu- 
losis of the left lower lobe, and artificial pneumothorax was advised. 

Physical Examination. There was marked dulness and marked 
vesicular breathing; numerous moist rales over the entire left lower 
lobe. A few friction sounds at the axilla. There was slight dulness 
and prolonged high-pitched breathing at the right apex. 

Course of the Disease. The patient is still under observation. 
The physical signs are the same. The cough and expectoration are 
very much less. The patient already feels perfectly well and wants 
to return to work. 

Sputum examination was negative for tubercle bacilli. 

Culture (Dr. Avery) showed pneumococcus type IV predominat- 
ing with some influenza. 

Roentgen-ray examination April 2, 1917, showed a few calcified 
tubercle bacilli at the right hilus and up toward the right apex. 
The lower lobes of both lungs were absolutely normal. 

Case [X.—J. L., female, aged twenty years; first seen April 17, 
1917. 

(This patient is a sister of Case VIII; she is particularly interest- 
ing because she was taken ill shortly after her sister with very 
similar symptoms.) 

Previous History. Patient had always been well; not subject to 
coughs and colds. 

Present History. ‘Ten days previously she went to bed feeling 
chilly and feverish and with a sharp cough. There was no coryza. 
She stayed in bed with considerable cough, but no expectoration, 
fora week. For the past three days she has been feeling very much 
better. The cough has continued, with some expectoration. The 
patient is now up and about. There was no pain in the chest. 

Physical Examination. Over the entire left lower lobe there is 
dulness merging to flatness at the base, with an area of distinct 
bronchial and voice sounds at the left axilla. Above this area and 
extending upward two inches above the angle of the scapula, the 
breath sounds were somewhat diminished, and there were numerous 
crepitant and subcrepitant rales. The chest was explored and a 
few cubic centimeters of slightly cloudy pale serum were obtained. 
On examination this fluid was sterile. Differential cell count 
showed large mononuclears 63 per cent., small mononuclears 27 
per cent., polymorphonuclears 9 per cent. 

Leukocytes 13,800, polymorphonuclears 75 per cent. 

Course of the Disease. The patient improved rapidly, and when 
last seen, April 26, although still coughing and expectorating, she 
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was feeling in good general condition and the signs of fluid in the 
chest had entirely disappeared. 
entire lower lobe still persisted. 

Sputum examination was negative for tubercle bacilli. Culture 
(Dr. Avery) showed the original smear crowded with influenza 
bacilli, with a few pneumococci type IV. After passage through a 
mouse the influenza bacilli were still in very large quantities, with 
also a few pneumococci type IV. 

Roentgen-ray examination showed a dense shadow at the left 
base, homogeneous in character, due to fluid, with slight increas¢ 
of the pulmonary markings above the level of the fluid. There is a 
large calcified tubercle at the root of the right lung. 


The subcrepitant rales over th 


SUBACUTE TYPE WITH RECURRENCES. 

Case X.—h. C., female, aged sixty years; first seen for this con- 
dition November 15, 1915. 

Previous History. The patient has been under my observation 
for ten years suffering from arteriosclerosis and valvular heart 
disease. 

Present History. November 13, 1915, she had coryza with slight 
fever. November 15 she was not feeling very sick and not confined 
entirely to bed. Her temperature was 99° and she complained of 
considerable spasmodic cough and expectoration. 

The patient gave a history of having had a similar attack to the 
present one in April, 1915, while South, which lasted about a week. 
Communication with the physician in charge showed that he had 
made a diagnosis of a slight pneumonia in the right lower lobe 
which quickly cleared up. 

Physical Examination. In the right lower lobe there was marked 
dulness, diminished breath sounds, and numerous moist rales. 

Course of the Disease. For three days the temperature ran between 
99° and 101° with continuation of the symptoms and very little 
constitutional symptoms. On November 17 there was a hemopty- 
sis, about 1 dram. In five days the temperature was normal and 
remained so. December 20 the lungs were entirely clear. 

The patient kept in ordinary health, with no signs in the chest 
until November, 1916, when she came in complaining of cough and 
expectoration which had begun two weeks previously, with no 
constitutional symptoms. There were a few rales at the right base. 
The patient took a lang automobile ride and on returning hom: 
had fever to 101° and marked increase of cough and thick, puru- 
lent expectoration. The signs at the right lower lobe were much 
more marked. The temperature subsided in three days; the cough 
and expectoration disappeared in a week. When the patient was 
last seen December 21, 1916, there were 


a few fine rales at th 
right base. 
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Sputum culture (Dr. Avery) in the first attack, November 16, 
1915, showed a pneumococcus type IV in almost pure culture. In 
the second attack, December 8, 1916, it showed pneumococcus type 
II B in marked predominance with almost no other organisms. 

Roentgen-ray examination was not made. 

Case XI.—Mrs. C. D., aged thirty-four years; first seen March 
11, 1916. 

Previous History. Three years ago she had la grippe and bron- 
chitis. In November, 1915, the patient had pneumonia which came 
on gradually with malaise for three days before going to bed. She 
had cough and expectoration and fever which lasted for about a 
week. She was in bed for three weeks. A report from her physi- 
cian states that there was then consolidation of the entire left lung, 
which cleared up in the upper lobe but not entirely in the lower. 
When he last saw her, December 11, there were still signs in the 
left lower lobe similar to those present when she first came for 
examination, March 11, 1916. 

Present History. Since the attack of pneumonia she has had con- 
siderable cough, which is worse at some times than at others. For 
the past month following a cold in the head this has been particu- 
larly bad. There has been no pain. The patient is three months’ 
pregnant and consequently rather miserable. 

Physical Examination. There is dulness over the left lower lobe, 
bronchovesicular breathing, and very moist consonating rales. The 
heart shows definite signs of mitral stenosis and aortic insufficiency. 

Course of the Disease. ‘The patient was put at rest and the ter- 
mination of pregnancy was seriously considered. March 27, how- 
ever, when last seen, she was very markedly improved and the 
signs in the chest were very much less. The pregnancy was allowed 
to goon. She has not been seen since. 

Sputum Examination. Several examinations of sputum were 
negative for tubercle bacilli. 

Culture (Dr. Avery) showed influenza in marked predominance 
in all of three separate specimens. 

Puncture of the lung showed no growth. 

Roentgen-ray examination, March 17, 1916, showed very slight 
increased density in the left lower lobe, peribronchial in character. 

Case XII.—J. S., female, aged thirty years; first seen Septem- 
ber 28, 1915. 

Previous History. The patient had pneumonia four years ago, 
reported by the physician in attendance to have been in the left 
lower lobe. She made a good recovery and was never very ill. 
Otherwise she had always been well and strong. 

Present History. Fight days previously she had a gradual onset 
of cough and expectoration, slight fever, 100° to 101°, no pain. 
She had not been confined to bed and had very few constitutional 
symptoms. Her chief complaints were marked cough and expec- 
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toration. A diagnosis of acute pulmonary tuberculosis had been 
made. 

Physical Examination. There was distinct dulness over the 
entire left lower lobe, some diminished respiratory murmur, and 
numerous rather large moist rales. 

Course of the Disease. She was put to bed and kept there for 
two weeks. The symptoms gradually subsided. She was next seen 
October 29, 1915. The cough and expectoration had then entire) 
disappeared. The physical signs showed very few subcrepitant 
rales in the lower left axilla and extreme left base. December 1, 
1915, examination of the chest showed it entirely normal, and sinc 
that time the patient has been perfectly well. 

Sputum examination, October 1, 1915, showed pneumococci typ 
IV markedly predominant with a few Staphylococci aureus. 

Roentgen-ray examination, October 29, 1915, showed no abnor- 
malities excepting slight increase in hilus shadows. 

Case XIII.—L. C., male, aged thirty-two; first seen March 22, 
1916. 

Previous History. The patient had always been well until on 
year previously when he began to cough, with some expectoration, 
especially in the morning; he had had slight malaise with some 
fever; he had been working regularly. 

Present History. The past week he has had exacerbation of 
symptoms, with marked increase of cough and expectoration, and 
a diagnosis of tuberculosis had been made. 

Physical Examination. Below the angle of the right scapula, to 
the base, there was a slight dulness, normal vesicular breathing, 
and numerous subcrepitant rales. 

Course of the Disease. March 28 the symptoms were somewhat 
less marked, but the signs persisted as before. He was next seen 
April 21, 1917. He stated that he had‘been perfectly well until 
October, 1916, when he developed a cold in the head followed by 
marked cough and expectoration, which continued until February, 
1917. His general condition was perfectly good and he continued 
at work regularly. Since February there has been no cough or 
expectoration. There were no signs in the chest in April, 1917. 

Sputum culture, March 22, 1916, (Dr. Avery) showed influenza in 
enormous numbers in pure culture. 

Lung puncture showed no growth. 

Roentgen-ray Examination, March 22, 1916, showed nothing 
abnormal. 

Case XIV.—R. McC., male, aged fourteen years; first seen in 
July, 1914. 

Present History. The boy had a cough which had lasted thre« 
months. He was an athlete accustomed to hard physical exercis 
which he had continued to take. The expectoration had recent]; 
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gotten less, but there was still a good deal of cough. There was 
no definite interference with the general health. 

Physical Examination. In the left lower lobe posteriorly there 
was dulness, diminished vesicular breathing, and fine subcrepitant 
rales most marked on coughing. 

Course of the Disease. The patient was made to rest in the coun- 
try and his cough gradually improved; after four months it had 
almost disappeared. The signs also improved, but a few rales still 
persisted. 

Two months later he caught a fresh cold and for a couple of days 
had a little fever, with marked increase of cough and expectoration. 
During this time the rales appeared even more numerous than when 
first seen. ‘They gradually diminished after three or four weeks, 
hut never entirely disappeared. He was taken out of regular school 
ind sent to California, where he spent a year in the open air, dur- 
ing which time he was perfectly well. When he returned to New 
York the signs in his chest were limited to very few rales just below 
the angle of the left scapula. The next winter, while at his home 
in the country, he had another fresh cold, with recurrence of cough 
and expectoration and return of the rales over the same area of the 
chest. These persisted three or four weeks and then gradually 
disappeared. During the past two years the boy has been in excel- 
lent physical condition, has had no colds or cough, and on last 
examination there were no signs heard in the chest. 

Sputum examinations were always negative for tubercle bacilli. 
Culture (Dr. Avery) showed pneumococcus type IV in marked 
predominance in two separate exacerbations. 

Roentgen-ray examination, July 13, 1916, showed nothing abnor- 
mal. December 15, 1916, showed nothing abnormal. 

Case XV.—L. C., female, aged thirty-five years; first seen Decem- 
ber 3, 1915. 

Previous History. Eight years ago the patient was run down and 
had a slight cough. A diagnosis of tuberculosis was made. She 
was under a physician’s care for four years, never very sick. She 
was told that the trouble was in the lower part of the right lung. 
Since then she has had occasional wheezing in the chest, but no 
other symptoms until the present attack. 

Present History. 'Two weeks ago she began to cough, with a mod- 
erate amount of thick yellow expectoration. She had occasional 
slight fever, no pain, no night-sweats. She kept at work as a 
stenographer. 

Physical Examination. Over the entire right lower lobe there is 
slightly impaired resonance, slightly diminished breath sounds, with 
numerous subcrepitant rales, heard especially on coughing. 

Course of the Disease. She stopped work and was kept under 
observation. The signs gradually diminished until in a month they 
had almost entirely disappeared. March 10, 1916, she returned 
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for examination, with a history of having been perfectly well, 
without cough until one week previously, when she had a coryza 
and a return of cough, expectoration, and slight fever, about 100 
She had kept at work. Examination showed a few rales at the right 
base, numerous moist and consonating rales over the left lower 
lobe, with slight dulness. 

N. B.—This is the only case in which the recurrence appeared in 
the opposite side from the original lesion. 

Sputum examinations were persistently negative for tubercle 
bacilli. Culture showed pneumococci type IV predominating and 
a few Staphylococci mucosus. 

Roentgen-ray examination, December 3, 1915, showed thickening 
at the roots of both lungs with enlarged bronchial glands. No 
abnormalities in the parenchyma and absolutely. no increased 
shadows at the right base. 


CHRONIC TYPE. 

CasE XVI.—Y. 5., female, aged thirty-three years; first seen 
May 27, 1914. 

Previous History. The patient had always been perfectly well 
until two years ago, when she gradually developed a cough and 
pain in the left posterior chest. At that time a diagnosis of tuber- 
culosis was made. ‘The patient went to the country for a few months 
and the symptoms entirely subsided. 

Present History. A few months ago she began to have pain again 
in the left chest posteriorly and slight cough. She was in good 
general condition and was seven months pregnant. 

Physical examination showed slight dulness, normal breath sounds 
and fine subcrepitant rales from one inch above the angle of the 
left scapula to the base. 

Course of the Disease. 'The patient went to the country for a few 
weeks and improved a good deal. She went through her confine- 
ment normally and was next seen November 14, 1914. She was 
complaining of a return of a slight cough and expectoration, which 
at times was bloody. She was at that time nursing her child. Th: 
physical examination revealed the same signs as previously. She 
was advised to stop nursing and take more rest. She improved 
and lost her cough and kept in good health in every way, until 
April, 1916, when she returned again complaining of pain in her 
left chest but no cough. The physical signs were exactly the sam: 
as before. She was advised to give up some of her hard housewor! 
at home. She stayed in New York and kept in very good conditio! 
in every way, and had no symptoms at all until January, 1917, 
when she began to cough and expectorate. She had no fever and 
felt generally very well. The cough subsided in a few weeks, but a 
very marked, thick, purulent expectoration continued and the pain 
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in the left scapular region returned. She continued to work hard 
at her housework at home. She again reported for examination 
on April 19, 1917, when the physical signs were found to be the same 
as before excepting that the rales extended a little farther upward 
than previously. 

Sputum examination was negative for tubercle bacilli on several 
examinations both in 1914 and 1916. 

Culture, April 19, 1917, showed pneumococci type IV predomi- 
nating with few Staphylococci aureus. 

Roentgen-ray examination, April 23, 1917, showed slight increased 
density of the pulmonary markings in both lower lobes. 

CasE XVII.—R. 38., female, aged forty-two years; first seen 
June 30, 1910. 

Previous History. The patient gave a history of pain in the left 
side, with cough and expectoration sometimes streaked with blood, 
three years previously. After several months a diagnosis of pul- 
monary tuberculosis was made and the patient spent nearly a year 
at Stony Wold Sanatorium. 

Present History. At the time she came for examination she still 
had a little cough, no expectoration. She felt rather weak, although 
her weight and general nutrition were normal. 

Physical Examination. There was a slight dulness; normal breath 
sounds, numerous moist rales from the angle of the left scapula to 
the base. 

Course of the Disease. She was observed for about three months, 
during which time she had no fever; she felt rather weak and com- 
plained of pains in the left chest. There was very little cough. 
She then went to a sanatorium at Bedford Station, where she stayed 
about four months. She gained weight and her general condition 
improved. She was next seen March 16, 1911, when the physical 
signs were the same as before. Since that time she has been seen 
at regular intervals, and on every occasion the physical signs have 
persisted as at first. At times there would be a little exacerbation 
of the symptoms, with slight cough and occasional slight fever, 
99° to 100°. The pain in her left shoulder-blade has always been a 
marked symptom. During this time her general condition has failed 
somewhat, and when last examined, April 19, 1917, she felt weak 
and dragged out, had considerable pain in her left shoulder-blade 
and very slight morning expectoration. The physical signs remained 
the same as before. Her weight is only a few pounds less than when 
first seen in 1910. 

Sputum examination for tubercle bacilli were made frequently 
during all these years, and always with negative results. Culture 

Dr. Avery) March 15, 1916, showed pneumococcus type IV pre- 
dominating. Culture April 20, 1917, showed pneumococcus type 
IV markedly predominating. 

Lung puncture at that time showed no growth. 

Tuberculosis complement-fixation test was negative. 
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Roentgen-ray examination (Dr. Hirsch), April 20, 1917, showed 
diffuse intensification of lung markings throughout both lungs. 
The left diaphragm was high and irregular as by adhesions. 

Case XVIII.—P. L., female, aged thirty-five years; first seen 
November 19, 1913. 

Previous History. Wad always been well. 

Present History. Nine months previously she contracted a cold 
in the head and cough. The cough had persisted ever since, worse 
at some times than at others. She thought she had had slight fever 
at times, but had kept at work regularly. 

Physical examination showed localized subcrepitant rales below 
the angle of the left scapula. No abnormalities on percussion and 
no breath sounds. 

Course of the Disease. The patient has been kept constantl) 
under observation since that time. She has had recurrent exacer- 
bations, sometimes with coryza and always with increased cough 
and expectoration. The signs have usually been slight. In March, 
1914, there was a more acute attack with dulness, diminished breath 
sounds and very numerous moist rales over the entire lower lobe. 
No fever. One month later the signs had returned to their former 
extent. 

Examination on January 1, 1915, showed the chest almost entirel) 
clear. 

She was seen on December 18, 1916. She had been very well, 
working regularly and was in good physical condition. Has had a 
few coughs and colds off and on. For the past few days she had a 
slight increase of cough and wheezing in the chest. On examination 
the rales over the left lower lobe were present over a small area 
below the angle of the scapula. When last seen January 19, 1917, 
these signs were distinctly less. 

Sputum examinations for tubercle bacilli were always negative. 
Culture, March 25, 1914, during a more acute attack, showed 
pneumococcus type IV predominating; few streptococci. Culture, 
December 18, 1916 (Dr. Avery) showed influenza markedly 
predominating. 

Roentgen-ray examination was not made. 

CasE XIX.—Mrs. H. K., aged thirty years; first seen Novem- 
ber 8, 1917. 

Previous History. Pneumonia at fourteen, pleurisy several 
times, always on the right side. The last attack was one year ago. 
She had always been subject to colds and cough but her general 
health had never been affected. 

Present Illness. On September 18, 1916, she had a bad cold in 
the head which was soon followed by marked cough and expectora- 
tion. Temperature was 99° to 100.5°. Since that time she has con- 
tinued to cough and expectorate, but has had no fever. She is now 
six weeks pregnant, and had been told that she had tuberculosis. 
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Physical examination showed slight dulness, diminished breath 
sounds, with numerous moist rales over the entire right lower lobe. 

Course of the Disease. It was recommended that the uterus be 
emptied and that the patient go to the country and rest. This was 
done. The patient returned with very much less cough and expec- 
toration. When she was next seen on December 15 she was very 
much improved but still had a cough and expectoration which was 
occasionally blood-streaked. The signs in the chest had not 
changed. 

The patient has been seen off and on ever since and has been doing 
extremely well so far as symptoms are concerned. When she was 
last seen March 17, 1917, she had no cough or expectoration for 
several weeks; the signs in the right lower lobe persisted but were 
distinctly less marked. 

Sputum examinations were persistently negative for tubercle 
bacilli. Culture, November 9, 1916 (Dr. Avery) showed influenza 
predominating with few Streptococci hemolyticus, and few pneumo- 
cocci type LV. 

Roentgen-ray examination December 15, 1916, showed increased 
densities in both lower lobes, particularly on the right side where 
the clouding was rather diffuse, suggesting pleural thickening. 

Case XX.—H. F., male, aged forty-one years; first seen Septem- 
ber 18, 1914. 

Previous History. The patient had pneumonia nineteen years 
ago. Since that time he has been rather subject to colds and coughs 
but in good general condition. 

Present History. Two years ago he was examined by a specialist 
in Montreal and told that he had tuberculosis in the lower lobe of 
the left lung. He rested for a month. Since that time he has been 
working regularly. He has had some pain in the left side which 
has been a little more marked of late, for which symptom he came 
for examination. 

Physical Examination. Over the entire left lower lobe there was 
a slight dulness, diminished vesicular breathing and numerous fine, 
suberepitant rales intensified by coughing. The patient was in 
good physical condition, had a normal weight, no fever or other 
constitutional symptoms; no cough or expectoration. 

Course of the Disease. The patient has been under periodic 
observation up to the present time at intervals varying from six 
inonths to a year. He has had a slight cough and expectoration 
without coryza or constitutional symptoms, associated with dull 
pain in the left axilla. Physical signs have persisted throughout. 
During the exacerbations rales are more numerous and more moist. 
In the intervals they do not disappear but become distinctly less 
marked. The patient has kept at hard work regularly and is in 
excellent physical condition at the present time. 

Sputum examinations have been negative for tubercle bacilli on 
humerous occasions. 
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July 19, 1916, during an acute exacerbation, cultures showed 
Streptococcus viridans predominating. 

Roentgen-ray examination, October 25, 1915, was normal. No 
abnormal shadows over the left lobe. Slight increase of the hilus 
shadows. No abnormalities in the parenchyma of the lung. 

January 15, 1917, roentgen-ray showed increase of the root 
shadows with a number of calcareous tubercles at the left root. 
Pulmonary markings somewhat intensified in both lower lobes, 
less marked on the left side than on the right. 

CasE XXI.—E. F., female, aged fifty-three years; first seen 
November 12, 1915. 

Previous History. Double pneumonia at twenty-one when she 
was very ill, the onset being sudden with a chill and the attack 
coming on as a complication with measles. Fourteen years later 
she had the grippe with signs in both lower lobes and a diagnosis of 
pneumonia was made. She was sick five weeks with only a mod- 
erate amount of fever. The cough lasted a month longer. Seven 
years ago she had a recurrence of the cough with expectoration 
with slight fever for a few days, the cough lasting for six weeks 
with very little constitutional disturbance. Three years ago she 
had an attack similar to the last which lasted about three weeks. 

Present illness began two months before the patient was first 
seen with cough and expectoration. She kept at work for a month. 
She gradually developed a slight temperature, 100° to 101°. She 
went to bed and the fever subsided in a week. The cough and 
expectoration continued but gradually improved. A diagnosis of 
active tuberculosis had been made. 

Physical Examination. Over both lobes, particularly on the left 
side, there was slight dulness and very numerous and very moist 
rales; no changes in breath sounds. The patient at that time had 
no fever and was feeling very well. 

Course of the Disease. She continued to improve and on Novem- 
ber 12, 1915, the signs had almost disappeared on the right side, 
and were markedly diminished although still present in the left 
lower lobe. The patient then went South and was next seen June 2, 
1916. She had had no coughs or colds or expectoration and was 
feeling very well. Examination showed a few rales below the 
angle of the right scapula and a very slight dulness over the entire 
lower left lobe. 

Sputum examination November 13, 1915, showed pneumococci 
type IV in almost pure culture. 

Roentgen-ray examination June 2, 1916, showed marked increase 
of vascular markings throughout both lungs, more marked on the 
right side. At the right base there was irregularity of the dia- 
phragm, apparently due to adhesions. 
re Case XXII.—Mrs. W. C., aged forty-five years; first seen 
April 21, 1915. 
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Previous History. For several years she has been subject to 
bronchial colds and cough, at varying intervals during which time 
she occasionally felt a little bit feverish, but had no marked dis- 
turbance of general health. During the past winter these symptoms 
have been particularly marked. 

Present History. For the past two weeks the patient has had the 
grippe with slight fever and marked increase of cough and expec- 
toration. She had been treated for pulmonary tuberculosis and her 
illness was considered as such by me for several months. 

Physical Examination. Distinct dulness, diminished breath 
sounds, numerous moist rales over the entire left lower lobe, few 
pleuritic sounds over the left axilla. 

Course of the Disease. The patient has been under continuous 
observation since that time. At times she has had practically no 
symptoms, but the signs in the chest have never changed and at 
various times there has been a little fever with an increase of cough 
and expectoration whith has sometimes been bloody, and there has 
been recurrent dull pain in the left side. 

Sputum examinations have been persistently negative for tubercle 
bacilli. Culture, November 9, 1916, showed Streptococcus viridans 
predominating with few Staphylococci aureus. 

Roentgen-ray examination January 14, 1916, showed slight 
increased density in the left lower lobe. The heart was slightly 
displaced toward the left. 
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REACTIONS TO ALTITUDE IN THE TUBERCULOUS. 


By Davin C. M.D., 


ALBUQUERQUE, NEW MEXICO. 


C. THEoporE WILLIAMS, of London, for forty years head of the 
Brompton Road Hospital for Consumptives, said in 1903, in Phila- 
delphia, at the International Conference on Tuberculosis: “Of all 
my statistics of consumptive patients the high altitude cases yielded 
the most favorable results, and, what is most important, the fewest 
relapses.” 
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My opportunities for observations on the tuberculous have been 
obtained by ten years’ work at Saranac Lake, N. Y. (altitude 1700 
feet), one year in Lower California (near sea level), one year at Silver 
City, N. M. (altitude 6000 feet), two years at Albuquerque, N. M 
(altitude 5000 feet). Most of my training in tuberculosis has been 
in the school that discounts the value of altitude in the treatment o! 
this disease. 

The following is a brief summary of the changes that take place 
in the blood, blood-pressure, and tuberculous symptoms upo! 
removal from a low to a high altitude. 

INCREASE OF RED All investigators who hav: 
worked along these lines are agreed that the red corpuscles are 
increased by a high altitude. Zuntz showed that the activity of 
the red bone marrow, as shown by its hyperemia and increased 
number of nucleated red cells, was accelerated by low barometri 
pressure.' 

The findings of the Anglo-American Expedition to Pike’s Peak 
showed evidence that this increase was actual and not relative. 
The work of Wenzirl at the University of New Mexico, at Albu- 
querque, demonstrated that this increase of red cells was very prob- 
ably only temporary. The period of abnormal increase varying in 
different individuals.? 

INCREASE OF HEMOGLOBIN CONTENT. It is an established fact, 
I believe, that high altitudes raise the hemoglobin content of the 
blood. 

INCREASE OF MoNoNUCLEAR LympuocyTEes. To Gerald 
Webb, of Colorado Springs, belongs the credit of the pioneer work 
along these lines.* A control experiment carried on in New York 
City under Dr. Hastings, at the Cornell Medical School, and under 
Rosenberg, in Colorado Springs, gave the following conclusion: 
“Tt is safe to assert that at an elevation of 6000 feet the large 
lymphocytes are absolutely increased in the circulating blood by at 
least 20 to 30 per cent.” 

INCREASE OF BLoop PLaTEeLets. Gerald B. Webb has demon- 
strated an increase of platelets in altitude. The function of the 
platelets is not clearly understood as yet. My personal observations 
have not covered this line of work. 

MopiFicaTION OF BLoop-PREsSURE. ‘There is a wide difference 
of opinion on this subject. A number of observers at altitudes 
have noted an increase; others that the readings are the same as at 
sea level; and others that the pressure is lowered. This variance 
is in part due, in my judgment, to our unstable knowledge on the 


1 Hohenklima und Bergwanderungen, 1906. (Review of same by Sewall, Int 
Clin., 1906, vol. iv, 16th ser.) - 

2 Weinzirl and Magnussen: Further Observations on Increase of Blood Counts 
Due to Altitude, Jour. Am. Med. Assn., May 2, 1913. 

3 Webb and Williams: Some Hematological Studies in Tuberculosis, Tr. Nat. 
Tuber. Assn., Fifth Annual Meeting. 
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vhole subject of blood-pressure and to imperfect and varying 
echnic. It isa fact that the insurance companies make no allowance 
for any possible variation in blood-pressure due to altitude in their 
examinations. My conviction from my own observations is that 
very probably there is a temporary change of blood-pressure which 
nore or less corresponds with the blood changes. 

Tuberculous Symptoms. In clinical observations the incidence 
of cough, expectoration, and fever are not strikingly altered by 
residence at altitude in my judgment. As to the gain and loss of 
veight, my observations would point to a marked difference in 
treatment at low and high, dry altitude. At sea level and low 
altitudes under the routine of rest and full diet, as a general rule, 
we look for marked gain in weight in all stages of the disease in which 
the prognosis is favorable. My observations at Albuquerque, with 
its low humidity and altitude of 5000 feet, point to the fact that 
cases in the earlier stages of the disease and in the moderately 
advanced stages respond by a large gain of weight under the routine 
of rest and full diet quite similar to such cases at low altitudes. On 
the other hand, advanced, semichronic and chronic cases are liable, 
in my experience, to lose weight or not gain weight, or gain very 
slowly, on coming into an altitude, especially in the dryest seasons, 
in the face of clinical evidence of improvement in symptoms, signs, 
ind general well-being. 

NigHT-SwEATs. In high and dry altitude this symptom is of 
very rare occurrence, except for the first few nights after coming to 
an altitude. Even in cases that have suffered from night-sweats 
for a long period this symptom ceases abruptly on coming to 
an altitude without medication of any kind. Even in terminal 
collapse, night-sweats are comparatively rare or slight in altitude. 

HeMORRHAGES. Hemorrhages from the lungs, in my experience, 
contrary to preconceived ideas, would seem to be rarer at altitudes 
than at lower levels. 

PLEURISY WITH Errusion. Pleurisy with effusion is of more rare 
occurrence in altitudes than at lower levels. 

TUBERCLE BACILLI IN THE SPUTUM. It is claimed that tubercle 
bacilli are more promptly lost from the sputum in altitudes than at 
lower levels. A control experiment by the writer is the only definite 
data to which I have access. The percentage of loss of tubercle 
bacilli from the sputum at the Trudeau Sanatorium for a year in 
the case of 200 patients was 7 per cent. ‘Trudeau has an altitude 
of 1700 feet and high humidity record. The percentage of loss of 
tubercle bacilli from the sputum at the New Mexico Cottage Sana- 
torium at Silver City for a year in the case of 78 patients was 10 
per cent. These figures should be read in the light of the fact also 
that the Trudeau institution has a large percentage of early cases, 
while the type of cases at the New Mexico Cottage Sanatorium is 
largely advanced and far advanced. Silver City has an altitude 
of 6000 feet and low humidity record. 
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A theoretical consideration of the phenomena observed in blood 
changes on coming to an altitude may be discussed, in my judgment, 
on the basis of a general circulatory change due to the lowered 
atmospheric pressure encountered. My conviction is that thx 
circulatory mechanism permanently works to better advantage 
at altitudes of moderate degree, say 5000 to 6000 feet, than at sea 
level. It may be that the lowered atmospheric pressure at first 
causes a disproportionate dilatation of the venous and arterial 
systems, and so increasing the capacity of the blood cavities of the 
body. The blood-forming organs would respond to such an increased 
‘apacity as they would to loss of blood by increasing the element 
of the blood. When the tone of the circulatory apparatus had been 
regained by adjustment to altitude the blood elements would again 
approximate normal. Such an increase of blood elements, if even 
only temporary, might be of distinct advantage in disease conditions. 
I believe that it is an undoubted fact that the circulation is altered 
in coming into an altitude. There may possibly be a temporary 
partial stasis of the whole venous circulation, due to anatomical] 
reasons, that is, the thinner walls of the veins as compared with the 
arteries, and this possibly most marked in the pulmonary and 
abdominal venous circulations. This phenomenon may be of more 
or less degree, varying with the individual and the individual’s 
vitality and tone. Such a partial venous stasis might have a distinct 
beneficial effect on disease lesions, following the theory and results 
obtained in Bier’s hyperemia treatment. 

Theoretically, it would seem that such a venous stasis, in the 
case of pulmonary disease would induce venous bleedings on coming 
suddenly to an altitude, and such is, I believe, the case. On the 
other hand, my conviction is that when adjustment to altitude has 
taken place the circulation works easier and to better advantage, 
so accounting for the comparative rareness of hemorrhage, in m) 
observations, at altitudes of from 5000 to 6000 feet. 

Parallel with this purely mechanical suggestion of an explanation 
of the observed phenomena of blood changes in altitude should be 
considered the theories offering an explanation along a different or 
supplementary line of reasoning. 

Sewall offers the following possible explanation for the phenomena 
of mountain sickness: It is, he says, a metabolic disturbance, which 
is directly prone to effect newcomers in high altitudes, which is 
directly responsible for many of the phenomena, expecially of a 
psychic nature of this disorder. Mountain sickness is a curious 
symptom-complex manifested in very various degrees by peopl 
who mount comparatively suddenly to high altitudes. In Europ: 
the disorder is said to be manifest at levels as low as 9800 feet. In 
America the critical level is considerably higher. The subjective 
symptoms are those of dyspnea, especially on exertion, and a feeling 
of oppression in the chest. Disgust for food and nausea leading to 
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vomiting give name to the disorder. The sufferer is absorbed in his 
own misery and the mental disturbance may proceed to temporary 
alienation. ‘The skin and lips are blue, the circulation and respira- 
tion distressed, and the slightest exertion exaggerates intolerably 
allsymptoms. ‘The inhalation of oxygen gas relieves at once, for the 
time, the morbid condition. After a quiet sojourn of two or three 
days at the altitude provoking the sickness the body usually becomes 
accommodated to the new conditions, cyanosisof the skindisappears, 
the lips become red again, and the pulse and respiration return to 
about normal. 

Sewall says that an important factor, if not the internal exciting 
factors, lies in circulatory disorder resulting in accumulation of 
blood in the venous system through inefficient heart action, and that 
the anoxemia would early depress the cardiac function. This would 
inevitably lead to plethora of the lungs and general venous system 
and provoke the clinical symptoms characterizing the disorder.‘ 

The marked increase of hemoglobin in altitude might seem, as 
Sewall says, a paradox of nature in the provision of an excess of 
oxygen-carrying material in proportion to the diminution of oxygen 
to be carried. On the other hand, the conception is incontrovertible 
that the hemoglobin of the body is not only a carrier but a storehouse 
for oxygen, and the excess of this stored oxygen must be greater 
the lower the oxygen pressure in the alveolar air in order to meet the 
demands of muscular activity. 

In recent researches carried out on the top of Pike’s Peak, altitude 
14,100 feet, Haldane, Henderson, Douglass and Schneider have 
apparently fully confirmed the view that active absorption of oxygen 
by the alveolar epithelium is an important, if not the only, force 
behind its appropriation by the blood when the CO, tension in the 
alveolar air falls below a certain critical tension. 

It has been shown by Zuntz and others that the suboxidation of 
the tissues resulting from a critical lowering of alveolar oxygen 
tension is accompanied by the accumulation of acid substances in 
the blood, especially of lactic acid. These acid substances in the 
blood stimulate the respiratory center and lower its “threshold of 
irritability” for COs, so that the center is excited to work under the 
stimulus of a lower tension of CQ, in the blood than would normally 
be effective. 

All the above-cited factors may play a part in the blood changes 
observed at altitude. 

The comparative rarity of natural pleural effusions as recorded 
by all observers at altitude may find an explanation in the improved 
circulatory changes. 

A consideration of the loss of weight or failure to gain weight in 
semichronic and chronic cases, in my observation in high, dry 


* Sewall: Medical Climatology, Forchheimer’s Therapeusis, New York, p. 270. 
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altitude, as compared with the experience of such cases at lower and 
more humid levels, can be discussed, in my judgment, with the 
established fact of the practical absence of night-sweats in the 
tuberculous in the semi-arid regions of the Southwest. It might 
be added that such cases later in their course, if they obtain a good 
arrest and become free of the chronic toxemia of their disease, in 
many instances make a large gain in weight. 

It may be that a high, dry altitude has the double effect of improv- 
ing the circulation in the deeper tissues, so liberating the toxins in 
a disease focus into the circulation, preliminary to their execretion 
through all excretory channels; while the low humidity of the 
surrounding atmosphere leads to very rapid evaporation and activit) 
of the excretory function of the skin. This very rapid and constant 
evaporation from the skin resulting in practically no sensible 
perspiration, consequently no night-sweats. 

The loss of weight in certain types of cases, coincident with 
improvement in the pulmonary lesion and the general well-being in 
other respects, may be accounted for through the same mechanism. 
The increased excretory function of the skin in dry climates results 
in the greater elimination of toxins by this channel, but these toxins 
—known in the case of tuberculosis to be direct fat tissue destroyers 
—in their passage through the subcutaneous tissues may lead to a 
greater proportionate destruction of adipose tissue. 

On the other hand, this loss in tissue may be compensated for 
in the body economy by the direct elimination of more toxin and 
easement for the intestine and kidneys in their functioning. Evi- 
dence of this is seen in the often very marked improvement in diges- 
tion in these cases. 

In very far-advanced types of cases with more or less active 
symptoms I have observed that on coming into dry altitude this 
increase of toxins thrown into the circulation and their elimination 
with the resultant rapid loss of tissue and strength may tend to 
hasten a fatal issue of the disease. 

It might be noted here that, in my observation, the cause of 
death in far-advanced cases in dry altitude is, as a general rule, an 
overwhelming toxemia not assoc iated with marked general edema, 
as is very commonly observed at lower levels with high humidity. 
Rapid extreme emaciation is common in these cases. 

Another aspect of the clinical observation of tuberculous cases 
in altitude might well be considered in this discussion. 

Direct reaction to altitude as shown by clinical symptoms is 
observed in a large proportion of tuberculous cases on coming into 
an altitude. ‘This reaction may be immediate on arrival with 
symptoms of increased shortness of breath, increased cough and 
expectoration, cyanosis more or less marked, a possible tendency to 
slight venous oozing of blood in hemorrhage cases, and an increase 
of moist sounds in the lungs. (This fact I have controlled in numer- 
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ous cases by the report of most careful examiners who have referred 
cases from lower altitudes.) 

This immediate reaction usually subsides promptly in a few days. 
A certain proportion of cases show no such reaction at all. Roughly 
speaking, long-standing cases with comparatively small areas of 
involvement are the least apt to show this type of reaction to 
altitude. 

A second class of reaction to altitude has come under my observa- 
tion, and may occur sooner or later after coming into an altitude. 
It is such a reaction in the course of a chronic tuberculosis as all 
have observed wherever the disease is treated, but is more marked 
in its degree and results than I have been accustomed to observe 
at lower levels. The symptoms of a marked sudden toxemia are 
observed in this type of reaction, high fever, rapid pulse, complaints 
of nervousness associated with insomnia, and even at times a 
cerebral irritation, leading to a tentative diagnosis of threatened 
meningitis, attacks of diarrhea, and signs of increased inflammation 
in the lungs. These reactions simulate closely a real relapse in the 
disease, and are often so designated. 

The recovery from these reactions is usually a quite rapid sub- 
sidence of symptoms, as is seen in the case of the classical tuberculin 
reaction. They are frequently followed by periods of marked im- 
provement in the signs and symptoms of disease, as is also observed 
after artificial tuberculin reactions. 

In a rarefied atmosphere the muscles of the chest and neck tend 
to work harder. Blood and lymph tend to flow more freely in these 
parts. It is conceivable under these circumstances that the sweep 
of blood and lymph around lesions in the lungs may tend to wash 
out the bacterial products into the general circulation, producing 
the symptoms observed, with possibly some antibody formation 
in the process, and to be followed by the elimination of these toxins 
through the usual channels. 

Altitude has an undoubted effect on the circulation and on the 
quantity and quality of the blood. Low humidity has a stimulative 
effect on the excretory function of the skin. Sunshine has been 
demonstrated to have a healing effect on certain tuberculous lesions 
when its rays are allowed to strike the naked body direct. These 
rays act powerfully in the rarefied air of altitudes and due to the 
coincident low humidity prevailing in the Southwest do not tend to 
induce debilitation in the human organism, as observed by Woodruff 
in the tropics, where great humidity combines with heat under 
excessive insolation.® 

It would seem reasonable to see in this combination of facts some 
definite scientific basis for the time-honored faith in the superior 
healing and curative effect of altitudes in the treatment of tuber- 
culosis. 


’ Woodruff: The Effect of Tropical Life on White Men, Med. Rec., New York, 
1905, lviii, 1005. 
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PAROXYSMAL TACHYCARDIA IN CHILDREN. 


By Henry M.D., 


NEW YORK. 
(From the Children’s Service, Mt. Sinai Hospital, New York, N. Y.) 


SIMPLE paroxysmal tachycardia occurring in children below the 
age of ten years is admittedly rare, especially if unaccompanied 
by valvular lesions of the heart. The cases which form the basi 
of this communication are few, but they have tlie virtue of being 
among the youngest cases thus far reported, and for this reason 
are most instructive. In Case 1 at least there is a clue as to 
the possible origin or causal factor -of this condition. In these 
children not only is the picture of the disease fully developed, but 
the cases show many points of approach to adult cases, at the 
same time points of difference which make them studies of 
great interest. Lewis in 45 cases of tachycardia, accompanied or 
unaccompanied by cardiac lesions, either of valves, muscles, or 
arteries, mentions only one case below ten years of age, that of a 
child aged six years. He states the actual age limits as six to seventy- 
five years, the highest incidence twenty to thirty years, the disease 
occurring more frequently in the male sex. I will not enter here 
into the general history of paroxysmal tachycardia, which is founded 
upon the phenomenon as seen in the adult; such does not interest 
us now. There is no communication, excepting isolated cases, 
in the literature on this condition as it occurs in children. I am 
inclined to the belief that the condition is not so rare among children 
as we would be led to believe from the fact of its dearth of a litera- 
ture. The new instruments of precision in the study of cardiac 
disease must in the future bring to light new cases which will give 
us a more definite idea of its frequency and other facts which are 
now unobtainable. My own cases came to me quite accidentally 
in the course of an uncommonly large cardiac material, and I have 
been aided in fixing the authenticity of the clinical diagnoses by 
means of cardiogram tracings, some of which accompany this paper. 
All these tracings were made in the cardiogram laboratory of the 
Mount Sinai Hospital, under the direction of Dr. B. 5. Oppen- 
heimer. The first case, which is the youngest on record, is clinically 
of great interest, inasmuch as the child came to me with a history 
that two weeks before I saw him he had suffered from an angina of 
some duration; he had not made a prompt recovery, but had 
suddenly, after a tedious convalescence, passed into the condition 
which I will describe. 

Case I (October 21, 1915)—A. A., male, aged twenty-two 
months; an only child; father and mother healthy young people; 
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mother had no miscarriages; normal delivery; fed on the breast 
for eleven months. When an infant had laryngismus stridulus; two 
weeks before the present illness he was ill with angina and bronchitis; 
when brought to me had been in this state for a day or more. He 
was much cyanosed and there was a general edema over the surface 
of the body; there was great dyspnea; the patient lay curled up 
on his side, which was the only position in which he could catch his 
breath with comfort. The examination of the lungs showed dulness 
and increased vocal resonance over the lower lobe behind on the right 
side. The liver was felt enlarged and soft some distance below the 
free border of the ribs; the spleen was much enlarged; the pulse 
could not be counted at the wrist, but over the apex varied from 224 
to 280; the dyspnea was great. The case acted on the first visit in 
the manner seen in sudden cardiac failure in infectious diseases, 
such as in pneumonia in children or complicating diphtheria. The 
prognosis was placed seriously, and his physician advised to ad- 
minister digipuratum intravenously. After a few days the heart 
quieted down, became slower, and in four weeks not a trace of the 
above attack was left. It seemed as though the boy had been saved 
by the prompt treatment. Two months after the attack the father 
noticed that the patient had spells of “cardiac irregularity” or 
palpitation, and with the codperation of his physician (Dr. Doughty) 
I took him into my hospital service for future study. The subse- 
quent history is best told by the hospital entries: 

January 30, 1916. Physical Examination. 

General condition: Child, very well nourished; color good. 

Head: Frontal and parietal bosses. 

Eyes, ears, nose: Negative. 

Mouth: Tonsils enlarged but not inflamed. Throat and tongue 
clear. 

Neck: No rigidity. 

Glands: No adenopathy. 

Chest: Moderate beading of ribs and Harrison’s groove. When 
child cries there is marked inspiratory recession of the lower sternum 
and xiphoid. 

Lungs: Clear. 

Heart: Not enlarged; sounds of good force and quality. No 
murmurs. 

Pulse: Equal; regular; good volume; tension. 

Abdomen: Relaxed. 

Liver: Edge felt one finger-breadth below ribs. 

Spleen: Not felt. 

Genitals: Negative. 

Extremities: Knee-jerks. 

Synopsis: Frontoparietal bosses; beading of ribs; Harrison’s 
groove; depression of lower sternum. 

February 2. This morning patient in a quiet condition after 
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a slight crying spell; has pulse rate of 288. Slight edema of eye 
lids. While in an apparently quiet condition and playing, 240 
A third count makes it 270. Slight edema of surface. No enlarge- 
ment of liver. No cyanosis. In a second crying spell the pulse wa 
126. 

12.30. Crying. Heart rate 104; slowing especially on strong 
inspiration. 

February 3. Electrical galvanic test: AO and AC greater tha: 
KO and KC. AC and AO at 13 milliampéres. Tetanus with AO 
and AC of 33 milliampéres. 

February 3. 
tachycardia. 

February 4. During a crying spell pulse rate was 132 per minute 
Apex in sixth space 6 cm. from median line. Right ventricle 2 cm. 
from median line. No dulness behind sternum. Heart sounds 
normal. 


Electrocardiograms are normal in an interval of 


February 1. Urinalysis: Acid; microscopically, negative. 

February 2. Acid, 1030; microscopically, negative. 

February 5. Roentgen-ray report: roentgen examination of the 
chest does not show any definite evidence of an enlarged thymus. 
The heart is approximately normal in size and shape. 

The patient was readmitted to my hospital service February 
1, 1917, for further study, with the history that until October, 1916, 
he had been quite well, of course, under the care of his physician, 
who under my direction had given him digitalis. The drug was 
not well borne, however, the pulse being depressed at one time below 
60 per minute. Since October the patient had had five attacks of 
tachycardia, observed by the parents. At these times they had 
learned to know of the attacks, as the boy would complain of feeling 
tired and would lie down. During the preceding summer he had no 
attacks. A week before readmission he had a sharp pain in the 
precordium during the attack, with drowsiness. 

The patient was readmitted to the hospital February 1, 1917. 

Physical Examination. General condition: good; well nourished; 
not acutely ill. 

Head, face, neck, eyes, ears, and mastoids: Negative. 

Mouth: Tongue moist; coated; teeth good; tonsils both enlarged. 

Chest: Expansion fair and equal. 

Lungs: Clear. 

Heart: Normal in size and position. No murmurs or accen- 
tuations. 

Pulse: Equal, regular; fair tension; normal rate. 

Abdomen: Soft; rounded; generally tympanitic; ulcer; no 
masses; no rigidity. 

Liver: Upper border, fifth rib; lower border, edge felt 3 finger- 
breadths below costal margin. 

Spleen: Not felt. 
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Kidneys: Not felt. 

Synopsis: Palpable liver. 

February 2. Pulse rate 270 (?); counting with stethoscope } of 
a minute, 43 to 45 (Dr. Koplik). 

Apex during attack 73 cm. to left of median line; right side 34 
cm. from midline. 

Liver and spleen: Not palpable. 
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Color: Normal; no cyanosis; very slight puffiness under eyes. 
When undisturbed there is tendency of child to lie on side. 

February 3. Pulse 168. 

February 5. Pulse 108 by auscultation; patient sitting and 
happy. 

February 6. Rate 96. 

February 7. Tonsils enlarged, particularly on left side. 
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Electrocardiogram, February 2, 1917, 493. The rate is 255 per 
minute. The tachycardia is regular, of auricular origin (auric- 
ular tachysystole). The R waves are small in lead J, normal 
in size in leads IJ and JJJ. The wave which appears to be the 7’ 
wave is upright in lead J, inverted in the other two leads. P and 7 
cannot be positively identified. 


Electrocardiogram, February 6, 1917, 498. The electrocardiogram 
shows a return to normal rate. The 7’ waves in lead J and I/ are 
unusually tall and prominent. The P waves are also prominent 
and slightly angular. Except for the tall 7 waves the electrocardio- 
grams are now normal. 

Discussion. This case is remarkable, first having been observed 
in the primary attack after an attack of the grippe, in which the 
symptoms were those of an acute break-down or weakness of the 
heart, with exceedingly rapid rate and signs of weakness of the 
heart in edema of the general surface of the body, cyanosis, swelling 
of the liver and spleen, and great dyspnea, as seen only in impending 
death. An improvement and apparent cure took place, and then a 
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period of comparative comfort and freedom, followed by regular 
ttacks of paroxysmal tachycardia of varying duration. One attack 
n the hospital lasting a few hours and another fully twenty-four 
iours. ‘The spleen and the liver never enlarged to the extent in the 
ubsequent as in the first attack. The cyanosis did not reappear 
nor did the general edema after the first attack. During the habitual 
attacks or paroxysms the boy was not uncomfortable. He would 
at times sit and play with a rate of 204 pulse, at others would lie 
quietly in his crib, pale, eyelids slightly puffy, and say he felt tired. 
Otherwise between the attacks he impressed one as an exceedingly 
bright, active child of good color, with marks of early rachitis. It 
is possible in this case to assume that the first attack of influenza 
was the starting-point of his affection and that the cardiac collapse 
of the first attack was the forerunner of the subsequent attacks, 
and that in this case there was a serious involvement of the myo- 
cardium as the result of the influenza. A tachycardia was thus 
established on the foundation of some form of infective myocarditis. 

CasE I].—The second case which I have to report came under 
my notice when the patient was three years old. The previous 
history taken in my office states that as an infant her physician, when 
she was six months of age, told the parents the baby had a rapidly 
beating heart. This was brought to their notice every few months, 
and the symptoms had subsided, or were not noticed again, until 
three months before she was seen by me. A physician again told 
the parents that the child’s heart was weak. I then sent her to my 
service for study. 

J. S., female, aged three years, admitted to the hospital April 
21, 1916. 

Family History. Father and mother living and well; one sister, 
six months old, well. 

Past History. Normal delivery; weight at birth eight pounds. 
No other illness up to the present. Had tonsillitis. Has not had 
measles. 

Present Illness. Patient has had attacks of palpitation for the 
past three months. The last attack still persists. Patient has 
no dyspnea; does not cough. No bloody expectoration. When she 
gets her paroxysmal attacks, patient feels like vomiting, but only 
does so on rare occasions. No gastro-intestinal symptoms; no 
urinary disturbances. Has no visual or aural disabilities. Appetite 
pe 

Synopsis: Palpitation occasionally for three months. 

April 21: Physical examination (a few hours later). 

General condition: Good. Patient fairly well nourished. 

Head: Well formed. 


Face: Negative. 


Eyes: Negative; no petechi, palsies, icterus, or nystagmus. 
Ears, nose, mastoids: Negative_externally. 
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Mouth: Teeth in good condition. Tongue coated and moist 
Throat clear. Tonsils enlarged. No exudate. 

Neck: Negative. 

Chest: Well formed; expansion fair and equal. 

Lungs: Anterior and posterior, negative; no dulness or rales. 

Heart: Apex beat not seen or felt; no thrills or abnorma 
pulsations. Upper border, third rib; right border, right sterna 
margin; left border, two and a quarter inches from median lin: 
Action regular; fair force; extremely rapid (240 at apex); sound 
clear; no murmurs; no accentuations. 

Pulse: Equal; regular; rapid. 

Abdomen: Lax; tympanitic. 

Liver: Upper border sixth space to one-half inch below costa 
border, where edge is distinctly felt. 

Spleen and kidneys: Not felt. 

Skin: Negative. 

Glands: Negative. 

Spine: Negative. 

Extremities: Upper, negative. No clubbing of fingers or incurving 
nails. 

Extremities: Lower, negative. 

Synopsis: Cardiac condition. 

May 8: Child in bed, quiet, smiling. Pulse rate 228. 

May 8: Electrocardiogram No. 168 shows a tachycardia o! 
approximately 250 ventricular beats per minute. The P wave 
(auricular) cannot be identified, but are probably combined wit! 
the 7 waves, probably falling on the descending limb of the wav 

Heart action is regular, the ventricular complexes during th: 
tachycardia resembling the ventricular complexes taken on April 
22, when the heart action was comparatively slow, so that on 
may assume that the impulses during the paroxysm of tachycardia 
are supraventricular in origin. It may be safely said that the 
tachycardia is not ventricular in origin. 

May 25. Electrocardiogram taken in an interval in which ther 
was no tachycardia shows a pulse rate of 108 beats per minut 
The P wave is tall in lead J. The 7 wave is inverted in lead // 
The P wave in lead JIT is well marked and upright. 

May 26. The record of electrocardiogram is the same except that 
in lead JJI the P wave is so little marked as to be indistinguishabl: 
and in certain cycles is diplasic. 

Discussion. In this case I saw the child when the cardia 
condition was well established and observed the attacks of tachy- 
cardia then. The objective symptoms were few; the child would 
sit up in bed and play with the heart beating at an incredible rat: 
The attacks were paroxysmal, and in the interval the child, thoug! 
pale, was not noticeably a sick child. In an attack the child wa 
pale and nervous, but only slightly so; irritable; no swelling of th: 
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liver or spleen; no puffiness of the face with simply an indisposition 
to be disturbed. The child slept well; appetite was good; there were 
urprisingly few symptoms objectively and subjectively. 


Case III.—The third case which I have to report has been under 
observation for two years in my service at the hospital, having been 
readmitted twice for his malady. He presents several features, in 
addition to those observed in the other cases, which I will try to 
bring out. 

S. P., male, aged ten years, admitted June 16, 1915; discharged 
August 25, 1915. 

Diagnosis. Paroxysmal tachycardia; auricular flutter. 

Chief Complaint. Cardiac palpitation. 

Family History. Father and mother are living and well. Three 
brothers and sisters are living and well. 

Past History. Had measles; no scarlet fever; no sore throats. 

Present Illness. Two months ago (?) patient had abdominal 
pains and vomited often. No cardiac palpitation noted at this 
time; child did not appear to be weak and played around. Five 
days ago began to vomit again, at this time cardiac palpitation was 
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noted and the child became very weak and was unable to walk up 
steps. Bowels constipated. 

Examination. General condition fair; moderate cyanosis ol 
lips and ears. 

Mouth: Both tonsils contain cheesy follicles, are ulcerated, and 
contour irregular. Palpable externally. 

Nodes: Cervical; axillaries and inguinal nodes palpable. 

Skin: Sears on chest and abdomen. 

Lungs: Negative. 

Heart: Upper border, third rib; right border midsternal lin: 
left border, three-quarter inches to left of midclavicular line. Ape 
in sixth space. 

Pulse: Absolutely irregular periods of tachycardia followed by 
slow pulse, the beats of which are irregular. 

Heart: Action is irregular; first rapid and then slow; sounds of 
poor quality and valvular in character. No murmurs. Apex beat 
200 per minute. 

Liver: Sixth rib to one finger-breadth below umbilicus. Liver i 
tender on palpation. 

Spleen: Not felt. 

Extremities: Knee-jerks present; no edema. 

June 29. Heart rate slow, between 70 and 80 per minute. Action 
irregular in force and rhythm. No murmur heard. 

July 1. Marked tachycardia. Apex rate 208. No murmurs 
heard. Pulse rate difficult to count, small beats being missed about 
130. Observed to have continued twelve hours (morning and 
evening rounds). 

July 2. Cardiac rate 100, irregular. Pulse rate 54, very irreg- 
ular; pulse deficit 46. 

Cardiac rate 104, very irregular. 

July 5. Tachycardia lasting several minutes observed. ‘There- 
fore observation of July 1 may indicate constant tachycardia o 
twelve hours’ duration. 

August 7. Pulse and ventricular rate equal and regular, 88 per 
minute. Veins in neck, however, seem to pulsate much more rapidl; 
—too rapidly to be counted. Venous pulsation seems to be rhyth- 
mical, now that ventricular action is slow and regular. 

August 9. Pulse rate 100 for two consecutive minutes. Occasiona! 
extrasystole present. 

August 16. Heart action still slow and moderately irregular. 

August 22. Heart action now perfectly regular, about 100 per 
minute. 

Temperature. June 16 to August 25, 98 to 99.2, with occasional 
rises to 100 or 100.2. 

Weight: June 21, 44 pounds 7 ounces; August 22, 50 pounds. 

Urinalysis: Usually amber; acid; specific gravity varied fron 
1012 to 1022, on two occasions there was a faint trace of albumin 
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microscopically there were white blood cells, and on June 25 there 
were occasional red blood cells. 

Readmitted: September 24, 1915. Patient was discharged from 
the hospital on August 25, 1915. Felt well until yesterday morning, 
when he had dyspnea and had slight epigastric pain and vomited. 
Toward evening his heart began to beat rapidly, causing distress. 

Examination: General condition fair; rather marked degree of 
pallor; respiration increased; somewhat dyspneic. 

Eyes: Pupils equal; react to light; no petechiz. 

Mouth: Teeth in bad condition; tongue moist. Tonsils moder- 
ately enlarged, irregular in contour. 

Glands: Few cervicals; axillaries and inguinal nodes palpable. 

Skin: Sear over epigastric region. 

Lungs: Negative. 

Heart: Action slow; regular; sounds are of good quality; no 
murmurs; no pulse deficit: no tachycardia. (On admission heart 
action was very rapid, 190 beats per minute, pulse 130.) 

Abdomen: Soft; lax; tympanitic; no fluid. 

Liver: Upper border, fifth rib, to one finger-breadth below free 
costal border, where edge is indistinctly felt. 

Spleen: Not felt. 

Genitalia: Negative. 

Extremities: Knee-jerks present; no edema. 

September 8. Cardiac rate during stage of tachycardia 270 
during last few seconds heart was breaking into slow rhythm). 
Duration of tachycardia about two minutes, regular. Cardiac 
rate during slow period 104 and irregular. 

September 15. Heart action slow and regular. Liver has receded 
in size to costal margin. 

Temperature: September 24 to October 22, irregularly 98 to 100. 

Urine: September 24 to October 22, usually amber; acid; specific 
gravity varied from 1012 to 1024; microscopically occasional white 
blood cells. 

Laboratory Examination: September 20, Wassermann reaction 
negative. 

Readmitted October 2, 1916. 

Present Illness. Since leaving hospital two and one-half months 
ago patient has been at Rockaway Beach. Has had repeated attacks 
of cardiac palpitation, headache, and nausea, with free intervals 
of five days to two weeks. Present attack began fifteen days 
ago, 

Synopsis. Since leaving hospital two and one-half months ago 
repeated attacks of palpitation and nausea. Present attack, fifteen 
days’ duration. 

Physical Examination. 

General condition: Good. Patient comfortable; not acutely ill. 

Head and neck: Negative. 
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Mouth: Left tonsil shows small exudate; tonsils slightly enlarged, 
Teeth in poor condition. 

Thorax: Chest well and equally developed. Respirations fre 
equal. 

Lungs: Resonant throughout; no rales or rubs. 

Heart: Action regular; very rapid; sounds clear; no murmur 
or thrills. Apex fifth space. 

Pulses: Equal; regular; extremely rapid. 

Liver: Upper limit sixth rib; lower border not felt below borde 
of ribs. 

Abdomen: Rounded; soft; no masses or tender points. 

Spleen and kidney: Not felt. 

Abdominal reflexes: Present. 

Liver: Felt two inches below costal margin. 

Extremities: Normal knee-jerks. 

Skin and glands: Negative. 

Spine and joints: Negative. 

Synopsis: Cardiac condition. 

October 5. The tachycardia noted on admission has subsided. 

November 26. ‘Tachycardia pers 

November 29. Tachycardia has been present for the past 
twenty-four hours, which is only one of a series which has bee: 
continuous for the past few days. Impossible to fix exact duration, 
both at base and apex. Signs of irregularity and premature con- 
tractions. Pulse at wrist small but very rapid, 216 at right radial 
left radial pulse not so distinct, cannot be counted. Apex 216, 21' 
at base. 

November 29. 'Tachycardial attack still present. Pulse at wrist 
192. Pulsation of jugular of right and left side of neck. Slight 
puffiness of eyes and brownish color of face. Liver just palpabl: 
but not enlarged. Spleen enlarged. Child not uncomfortable. 

December Attack still persists. Irregularity present. 

December 3. ‘Tachycardial attack has ceased. 

December 9. Marked tachycardia this morning. 

Urinalysis. Clear; acid; 1014 to 1030; albumin occasional! 
very faint trace; microscopically negative. 

The electrocardiograms taken in this case are exceedingly nume! 
ous, and may be summerized as follows: 

1. A condition of auricular flutter with varying degrees of heart 
block 2 to 1 or 3 to 1. There were also ventricular extrasystol 
arising from the right ventricle. 

2. An auricular tachycardia (auricular tachysystole) which in om 
cardiogram showed in leads J and I] that every third auricula 
beat was blocked and not followed by a ventricular response. | 
lead J// the auricular and ventricular beats were equal, the rate | 
both being 225. 

3. An auricular rate of at times 180 to 192 beats with ventricul 
rate depending on the grade of heart-block 2 to 1 or 3 to 1. 
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Discussion. ‘This is a case of paroxysmal tachycardia in which 
the paroxysms may be very short, extending in one actual instance 
over three minutes and in another over forty-eight hours. In those 
paroxysms in which the attacks are prolonged it is to be assumed that 
there may be short periods of rest to the heart which have been 
interspersed in the prolonged attack. During an attack the rhythm 
of the heart is very irregular at times, and there are periods of 
auricular flutter with heart-block. Between the attacks the rhythm 
of the heart may be also irregular or show periods of block even 
when digitalis has not been administered. The duration of the 
attacks has been referred to. A study of the cardiograms shows that 
this case is one of auricular tachycardia, as is also the first case. 
The second case being particularly, according to the cardiogram 
report, one in which the impulses, during the paroxysm of tachy- 
cardia, are supraventricular in origin. A study of the pulse respira- 
tion ratio in cases 1, 2, and 3, are given here, with the reservation 
that the pulse counts were made in a clinical way at the wrist or 
carotid by nurses in the wards, and must be thus adjudged. As 
one would expect, a priori, the respirations are increased with the 
pulse rate, but there is nothing objectively approaching what we 
would name dyspnea. The children did not present the appearance 
of respiratory distress at any time. To be sure, they were confined 
to their cribs during the attacks. 


PULSE AND RESPIRATION RATIOS. CASE I. 


Respiration Pulse 

January 30, 1916 s 32 124 
31, 1916 28 128 

February 1, 1916 28 120 
1, 1916 24 SU 

2, 1916 28 76 

2, 1916 14 216 

2, 1916 10 136 

2, 1916 32 120 

2, 1916 28 84 

3, 1916 30 116 

3, 1916 28 96 

4, 1916 32 11s 

4, 1916 30 100 

5, 1916 30 96 

5, 1916 a 2s 118 

5, 1916 28 108 

5, 1916 F 24 SS 

6, 1916 28 SO 

6, 1916 28 28 

February 1, 1917 26 108 
1, 1917 28 (?) 180 

2, 1917 26 (?) 204 

2, 1917 28 180 

3, 1917 26 128 

3, 1917 28 96 

4, 1917 , 26 116 

4, 1917 . 26 120 

5, 1917 26 108 

5, 1917 , 28 100 


5, 1917 26 104 
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April 


May 


June 


June 


July 


August 


PULSE AND RESPIRATION RATIOS. CASE II. 


21, 1916 
21, 1916 
22, 1916 
27, 1916 
1, 1916 
4, 1916 
8, 1916 
9, 1916 
11, 1916 
11, 1916 
17, 1916 
17, 1916 
20, 1916 
22, 1916 
25, 1916 
26, 1916 
27, 1916 
30, 1916 
1, 1916 
4, 1916 
6, 1916 
7, 1916 
8, 1916 
8, 1916 
9, 1916 
10, 1916 
11, 1916 
12, 1916 
13, 1916 
14, 1916 
14, 1916 
15, 1916 
16, 1916 
17, 1916 
18, 1916 
20, 1916 
21, 1916 
22, 1916 


PULSE AND RESPIRATION 


16 to June 
16 to 


30 to July 


28 to August 
28 to 


1915 
1915 
1915 
1915 


, 1915 


1915 
1915 


, 1915 
, 1915 


1915 


, 1915 
, 1915 


1915 
1915 
1915 
1915 


, 1915 


1915 


, 1915 


1915 


Respiration. 
28 
36 
36 
26 
28 
24 
24 
24 
36 
26 
36 
28 
40 
28 
24 
24 
36 
24 
20 
20 
36 
36 
44 
32 
28 

36 


RATIOS. CASE III. 


Respiration. 
30 
24 
24 
24 
24 
24 
28 
24 
24 
24 
24 
24 
24 
24 
24 
20 
24 
22 
28 
22 


Pulse 
156 
140 
108 
92 
100 
70 
228 
78 
200 
240 
200 
192 
108 
208 
92 
120 
212 
96 
92 
80 
92 
250 


205 


| 
| 
; 
‘ ‘ 200 
‘ 38 248 
20 88 
‘ 28 110 
Pulse 
22, 96 
23 to 29, 92 
23 to 29, ? ot 76 
30 to 6, 80 
7 to 13, 96 
7 to 13 80 
14 to 20, 80 
21 to 27 a 102 
ato 80 
4 to 10, 80 
11 to 17 96 
11 to 17, 88 


PULSE 


September 


October 


November 


December 


January 
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February 


March 


April 


APRIL 5, 


-M. 


AND RESPIRATION RATIOS. 


4, 1916 
10, 1916 
17, 1916 
24, 1916 
28, 1916 
4, 1916 
15, 1916 
31, 1916 
10, 1916 
12, 1916 
15, 1916 
26, 1916 
29, 1916 
5, 1916 
10, 1916 
12, 1916 
17, 1916 
26, 1916 
6, 1917 
14, 1917 
11, 1917 
16, 1917 
19, 1917 
2, 1917 
9, 1917 
11, 1917 
14, 1917 
17, 1917 
19, 1917 
19, 1917 
30, 1917 
1, 1917 


Attack started 


1917. 


Respiration 
34 
30 
258 


CASE III (continued). 


Pulse 
144 
136 
100 
96 
108 


162, 196, 88 


A PAROXYSM, TACHYCARDIA. 


Pulse. 
144 
208 
196 
200 
192 
200 
204 
100 
180 
184 
192 
188 
180 
154 


Respiration. 


(a pause) 


60 
104 


32 
44 
40 
40 


847 
24 
| 24 56 
24 SS 
24 84 
Pe 24 162 (?), 176 (?) 
24 80, 120, 110 
24 108, 64 
24 90 
24 
24 
24 
24 112 
24 72 
24 54 
| 24 72, 80, 90 
24 70 
24 90 
24 S4 
24 SS 
| 20 72 
24 104 
44 160 
20 104 
22 SO 
24 112 
20 84 
28 120 
m7 24 104 
OO P.M. 
15 P.M. 
30 P.M. 
45 P.M. 38 
P.M 40 
15 P.M. 42 
20 P.M. 26 
30 P.M. 40 
.OO P.M. 358 
30 Pom 40 
) P.M. 38 
6.4 p.m. 36 
7.00 p.m. 30 
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APRIL 8, 1917. 


Pulse Respirat 

10.00 a.m. Attack started. 200 
10.30 a.m 180 10) 
11.00 a.m, 192 ‘ 
11.30 a.m, 196 
12.00 Pulse intermittent 
12.30 P.M. 192 
1.00 P.M 196 
1.30 P.M 192 
2.00 196 
2.30 P.M 196 6 
3.00 P.M 1SO ) 
3.30 P.M 176 2 
4.00 P.M 168 0) 
4.30 P.M 164 28 
5.00 PM 164 28 
5.30 PM 150 oN 
6.00 pm Pulse intermittent 150 28 
6.30 P.M, 130 26 
7.00 p.m. 130 26 
7.30 p.m. Attack ceased ; 120 28 
9.00 P.M. 96 24 
11.00 p.m. 96 26 
12.00 mip. 100 24 
12.30 a.m. 104 24 
1.00 a.m. ; 104 24 


Additional studies of the pulse and respiration ratios in Case II] 
(S. P.), showing the interpolation of short paroxysms of tachycardia 


| : and duration of paroxysms. 
APRIL 13, 1917. 
Pulse 
Time. Radial Apex Nurse’s notes. Respi 
12.30 a.m. SO Attack started; intermittent. 24 
1.15 a.m. 56 Irregular, of fair quality, at first feel- 24 
ing rapid and fluttering, and sud- 
denly dropped perceptible 
amount of 56. 
1.35 A.M. 56 24 
2.00 a.m. ? ? Fluttering. 24 
2.30 A.M 104? 24 
3.00 A.M SO 104 24 
$3.30 A.M 92 »4 
4.00 A.M. 76 7 Very irregular. 24 
5.00 A.M. SS 120 Radicle irregular; apex bounding. 24 
5.30 A.M ? 160 ‘ 24 
6.00 A.M. ‘ 200 Complains of sticking pain in left 
axilla. 22 
6.30 A.M ? 136 Respirations abdominal and seem 
restrained on patient's part. 24 
7.00 a.m. 200 24 
7.30 A.M ; 204 2¢ 
8.00 A.M j 196 6} 
8.30 A.M ‘ 196 24 
9.00 a.m ‘ 192 24 
9.30 a.m 196 24 
10.00 a.m 192 24 
10.30 A.M 24 
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APRIL 13, 1917 (continued). 


-ulse. 
lime Ret Apex Nurse’s notes Respiration. 
OO 176 
30 A.M. ’ ? 
OO 152 
00 
00 
30 
3.00 
00 
30 
00 
30 P.M. Attack still on; pulse imperceptible 
at times; patient has headaches 
and complains of pain in left axilla 
occasionally. 
00 
.50 P.M. Intermittent. 
55 
8.30 
9.00 P.M. : Pulse varied, 88 to 188; respirations 
24. 
10.00 P.M. : Distinctly tricotic at 188 
11.00 
12.00 144 


Pulse and respiration ratio and short momentary tachycardial 


paroxysms in the intervals of prolonged paroxysms. 


CASE Ill. APRIL 14, 1917. 


Pulse 
Time. Radial. Apex Nurse’s notes, Respiration. 
A.M. SS 24 
OO A.M. 144 
A.M. 160 
OO A.M. 120 
OO A.M. 
OO A.M. 
00 
30 
OO 
30 A. 
A.M. 
30 A.M. 
OO A.M. 
.00 
30 
00 
30 
00 
30 
00 
30 
00 P.M. : Pulse varying, 200 to 136, irregular 
and intermittent at times; com- 
plains of headache, 
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CASE III. APRIL 14, 1917 (continued). 


Pulse. 
Time. Radial. Apex. Notes. Respirat 
7.00 p.m. | 24 
8.00 P.M. 22 
9.00 p.m. 72 24 
10.00 p.m. 80 ao Attack ceased. 24 
1.00 a.m. 80 a April 15, 1917. 24 
3.00 a.m. S4 = Attack lasting two minutes; pulse 
184; respirations 24. 24 
6.00 a.m. 84 ik Attack of rapid pulse, approxi- 
mately lasting thirty seconds. 24 
3.00 P.M. 120 as Attack lasting two minutes; pulse 
suddenly became very rapid, 204(?), 
then heart-block about three sec- 
onds, then 88 regular. 22 


Several questions arise in connection with these cases which ar 
of interest. The first question asked me by physicians is, What is 
the fate of these children? We have no records of any which hav: 
been followed from childhood to adult life. We cannot say, there- 
fore, whether the abnormal condition of the heart innervation leads 
ultimately to exhaustion of the heart muscle with all the symptoms 


of heart weakness and ultimate death. 


This must remain for futur: 


observation. It may be that many of these children being attacked 
by some intercurrent affection die of heart weakness and never reac! 
adult life. The opposite may be true that the heart may ultimatel) 
return to its normal innervation. Another point of interest is th: 
management of these cases. They all seem to be perfectly comfort- 
able, if not subjecting the heart to any excessive strain, such as 
muscular exertion in play or running. It would seem in this that our 


observations agree with a solitary case 


in the literature published b) 


Hutchinson and Parkinson of tachycardia in a child, aged two years 
and eight months. In this case the subjective and objective symp- 
toms were few and resembled closely those of Case I in our series 

Digitalis controls but does not cure the condition; on the contrary 
it is difficult to prevent a digitalis heart-block if digitalis is admir is- 
tered, and it would seem as though the children were as well of! 
without digitalis as with the drug. On the other hand, in a case (a 
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, my Case I) in which the heart threatened to collapse in the first 
ittack of tachycardia, digitalis would seem to have saved the day. 
in this case the heart is now very sensitive to the use of digitalis, 
vhich, even in small doses, is apt to bring about a reduction of 
pulse rate with heart-block which is disagreeably alarming. So that 
ve may infer that the heart is peculiarly sensitive in these cases to 
the action of the drug, which must be used in controlling ordinary 
ittacks with extreme caution. The interval use of digitalis in these 
hildren is to be rejected. It is to be used in cases only of imminent 
ardiac failure and collapse. 
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THE MEDICAL ASPECT OF GASTRO-ENTEROSTOMY.' 


By Hersert S. Carter, M.D., 


NEW YORK. 


For the most part the discussion of gastro-enterostomy has been 

in the hands of the surgeons, who deserve unstinted praise for having 
placed this important operation on such a secure scientific footing 
by ceaseless labor and experimentation. At the same time the 
ubject has a very pertinent medical aspect, for these cases are 
practically all medical before they are surgical, and they are, or 
hould be, medical after they are surgical. In the discussion of 
the subject that follows, this operation in relation to chronic gastric 
or duodenal ulcer alone is under consideration. 

The reason that these cases are medical before they are surgical 
is that they should all be given the benefit of a thorough, pains- 
taking, medical cure before surgery is considered, or even two 
medical cures. This means bed for three or four weeks and the 
employment of some such diet as von Luebe’s as originally planned, 
or as modified by Lockwood, or a long-continued milk, egg, and 
cream diet, with or without bismuth and alkalies, as in Sippy’s 
cure. The Lenhartz diet is not to be recommended for chronic 
ulcer unless the diet for the first six days is used and gradually 
extended along more conservative lines, and not as planned by 
Lenhartz. The reason for insistence on one or more thorough 
medical “cures” is because a fair proportion of cases do get per- 
manently well on this plan of treatment and are spared the operative 
risks, as is well shown by the following statistics: 


1 Read before the Medical Section of the New York Academy of Medicine. 
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In 1899? Joselin collected 114 cases of ulcer treated medicall. 
and found that SO per cent. were cured at the end of the treatment 
but after five years only 40 per cent. had remained well. 

In 1914* he published another series of cases collected from 1899 
to 1914, 131 cases in all, with the following result: Cured, 39 per 
cent.; improved, 42 per cent.; unimproved and died, 19 per cent 
In 18 cases traced from the records of the Presbyterian Hospita 
a few years ago there were: Cured, 50 per cent.; improved, 12 yx 
cent.; unimproved and died, 38 per cent. These were traced on 
to six years (average three and one-third years) after treatment 
All these cases treated medically showed a fair degree of success 
40 per cent. for the combined series of 263 cases. Although thi 
diagnosis of ulcer, in the nature of things, could not be confirmed 
and doubtless there are included cases of chronic appendiciti 
or gall-bladder disease, either of which can so perfectly simulat 
ulcer; but even granting that half the cases are wrongly diag- 
nosed, we still have 20 per cent. of cures or one-fifth of the case 
cured by medical means alone, and it is probably actually about 
30 to 50 per cent. In advising medical treatment we must tak« 
into consideration the probable location of the ulcer and age ot 
the patient. When the patient is young and the ulcer probab! 
duodenal there is no objection to a medical cure. If, however 
the patient is in the cancer age and the ulcer seems more likely t 
be gastric and chronic, there should probably be no delay in advis- 
ing an operation. Duodenal ulcers do not degenerate into cancer 
Gastric ulcer is very apt to do so and should always be excised i! 

possible. 

NECESSITY FOR GASTRO-ENTEROSTOMY. The indications for th 
operation, provided a medical cure has failed or is inadvisable, ar¢ 

1. Chronicity of the symptoms in spite of medical treatment. 

2. Repeated hemorrhage or very severe hemorrhage (lat 
operation). 

3. Pyloric stenosis. 

Chronicity speaks for itself, in that it is safer for the patients wh 
have failed in medical treatment to be treated surgically, but 
word must be said about hemorrhage. It is a fortunate fact that 
very few cases die of hemorrhage no matter how alarming it ma 
seem. The exceptions to this rule are not negligible, but are fortu 
nately small in number, for occasionally a case does die of sever 
hemorrhage. The fact that so few die from hemorrhage is indee: 
fortunate as well from a surgical stand-point, as an operation don 
at the time of hemorrhage is not a favorable procedure. 

If the hemorrhage has been severe it is wise to perform thi 
gastro-enterostomy when the patient has made up sufficient blood 
say after ten days or two weeks, to prevent a recurrence of what 

2 Am. Jour. MED. Sc., August, 1899, 
3 Jour. Am. Med. Assn., 1914, Ixiii, 1836. 
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might be a fatal hemorrhage later, or if immediately necessary 
should be preceded by transfusion if the hemoglobin is low. 

In regard to the operative indications for pyloric stenosis, almost 
all authorities agree that this is a definite indication for operation, 
although Sippy‘ positively states that he has seen almost no cases 
that would not yield to his form of medical treatment and diet. His 
results have not as yet been confirmed on a large scale by other 
investigators. The previous poor opinion of the operation of gastro- 
enterostomy in the minds of many men has been on account of the 
fairly numerous surgical failures which were seen years ago more 
frequently than now. Some of the results were far from encourag- 
ing and left the patients often cured of their ulcer, but with almost 
worse ills from vicious circle and digestive discomfort of all sorts. 

On the other hand, following the medical case histories at the 
Presbyterian Hospital, it was fairly frequent that one found a case 
discharged as cured from the medical service entered later on the 
surgical records as requiring operation for one cause or another. 

RESULTS OF GASTRO-ENTEROSTOMY. Immediate (up to. six 
months postoperative). There are many questions that come to 
mind to which a categorical answer would be welcome, but a good 
many still remain to be solved, and one can only indicate in a 
general way some of the results on: 

1. Symptoms. 
2. Gastric secretory changes. 
3. Gastric motility. 

The immediate effect on the symptoms is usually a happy one 
after the postoperative discomfort is over, the patients almost 
always finding that they are freed from the pain and distress com- 
ing on two to four hours after meals, which these cases suffer so 
much from before operation. 

2. The change in secretions is often insignificant, and in general 
it may be said that the acid values shown by gastric analysis are 
all somewhat lowered; but the case that was hyperacid before 
operation is apt to remain hyperacid to the end of the chapter, 
and particularly in the few weeks following operation, although the 
acid values are less; the cases with normal preoperative acidity are 
seen to have this more or less reduced, but often show little change; 
again, some cases promptly swing clear through to an achylia. 
Hypersecretion either continuous or alimentary, is regularly a part 
of most operations on the digestive tract, but after this postoper- 
ative effect has passed, certain cases remain with a hypersecretion, 
in some instances simply a continuance or increase of preoperative 
hypersecretion, in others occurring for the first time only after 
operation. Operation on a stomach with normal secretions and 
motility often results: (1) “In stasis or hypersecretion or both 


4 Jour. Am. Med. Assn., June, 1915, p. 1625. 
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(particularly with an occluded pylorus), and (2) operative treatment 
on a stomach with delayed motility and hypersecretion usual], 
brings motility to normal and lowers acidity.”’ 

The modification of the symptoms and secretions is undoubted]; 
due to: 

1. The relief of the pylorospasm which follows the operation. 

2. The inflowing of alkaline jejunal contents. 

3. Lessened emptying time of the stomach provided the pyloru 
has not been occluded. 

When we come to investigate gastric motility immediately after 
operation we find several factors at work. If the patient is gener- 
ally weak and miserable there will undoubtedly be atony and delayed 
emptying, and this is particularly true if the pylorus has been 
occluded. If, on the other hand, vigor is fairly promptly restored 
and the pylorus is patent, so providing two ways of exit for the 
chyme, the gastric motility is better and the emptying time short- 
ened to less than normal. In fact, in these cases it is often difficult 
to get a test meal, as the stomach empties frequently in twenty to 
thirty minutes. One thing must be kept in mind, namely, that 
practically nothing leaves through the gastro-enterostomy opening 
unless it is directly pushed through by the gastric muscle; the 
opening does not act like a bung-hole in a barrel. The presence of 
an accompanying gastroptosis usually aids in prolonging discomfort 
and emptying time as well as in keeping the acidity at a fairly high 
level. 

Still another immediate effect noted is the change in the charac- 
ter of the stools which for some weeks after operation are apt to 
be unduly copious in comparison with the meals eaten. This, as 
will be shown in the metabolism of these cases, is probably due to 
poor fat absorption in the early postoperative days. 

RemoTe Resutts oF GASTRO-ENTEROSTOMY. In studying the 
remote results (after six months) one must take into consideration 
(1) the mild or short cases, and (2) the severe or long cases. The 
former will settle down to their new normal level of health and 
permanent relief sooner than the latter. In regard to the late effects 
on (1) symptoms; (2) secretion; (3) motility; (4) longevity, it is 
possible to say that the relief of symptoms is permanent provided 
no complications exist and the ulcer heals. The secretions gradu- 
ally settle down to their new normal, showing lower acid values 
than before or immediately following operation, but again often 
showing insignificant changes. It is among the late results that 
we do see occasional cases of achylia which before operation were 
hyperacid and showed hypersecretion, but in the main the secre- 
tory changes are much less than was formerly supposed. What the 
rule is that governs these changes in secretion, one case remaining 
hyperacid, another showing normal acidity, and still another 
achylia, when they were possibly all hyperacid before operation, 
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is entirely unknown, but just these irregular and apparently unac- 
countable results do occur. The late results in motility are the 
same as the early results when there is no atony, namely, early 
emptying time when both pylorus and gastro-enterostomy are 
patent, normal, or even delayed emptying time where the pylorus 
is occluded. 

Errect ON LoNnGEvity. As yet the modern operation of gastro- 
enterostomy has not been done for a long enough time to state 
definitely whether these cases live as long as normal persons do or 
not, but there are patients fifteen to twenty years postoperative 
who are in apparently perfect health. 

Reasoning first by analogy it seems reasonable to expect this 
in cases that reach an uncomplicated end-result, although, of course, 
the operative risks diminish the life expectancy; but children oper- 
ated upon by gastro-enterostomy for congenital pyloric stenosis 
grow, thrive, and reach normal young adult life as satisfactorily 
as their unoperated contemporaries. 

The results of metabolism experimentation show a_ perfect 
utilization of the foodstuffs, as may be seen from the tables with 
the exception already mentioned under immediate operative results, 
in which we found copious stools, which are seen from the tables 
to be due in the early postoperative weeks to poor fat absorption. 


ABSORPTION AFTER GASTRO—-ENTEROSTOMY. 


Nitrogen. 
ee sas Time after Fat ab- Fat not 
Subject operation, Diet. sorbed, absorbed 
— months. per cent. per cent Absorbed, 
per cent. 


Not ab- 
sorbed, 
per cent. 


1. Non-malignant® . . 5 Mixed 92.; 91.0 
92. od 92.1 
94. 5.3 92.7 


“ 


“ 


ABSORPTION AFTER GASTRO—ENTEROSTOMY.® 


Nitrogen. 
Time afterSex and Absorb .|[n food 


operation., age. In food, gm. gm. urine Absorb. 
gm. 


Condition. 


Obst. pylorus 


- | 20days | F. 97.1 

No. obst. hematemesis . 11 M. 53 5.6 38.6 14.7 11.5 93.9 
Obst. dilatation . . . 18 F. 43 

Duodenal ulcer . . . 14 M. 

Stricture of pylorus . 8 years M. 68 


Also one case tested in the laboratories of the Presbyterian Hos- 
pital by Miss Granat, the then hospital chemist, showed two years 


5 Paterson: Hunterian Lectures, Royal College of Surgeons of England, 1906. 
® Cameron: British Med. Jour., 1908, i, 144. 
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postoperative a perfectly normal nitrogeneous balance, fat absorp- 
tion, and carbohydrate utilization. 

When one now looks at the surgical statistics on the end-results 
of gastro-enterostomy it will be seen that in comparison with thi 
medical results the percentage of cures is higher, apparently increas- 
ingly so as the cases are properly selected, operated upon by a 
competent surgeon, and judiciously cared for and fed after the opera- 
tion. Very few people, however, would choose an operation if the 
could be cured by medical means, so that it is always well to remem- 
ber that there are at least 20 per cent. of medically permanent 
cures—probably a much higher percentage. 

SurRGIcAL ENbD-RESULTS.—Joselin reports 82 cases of chroni 
ulcer treated surgically with these results: Cured, 47 per cent. 
improved, 19 per cent.; unimproved and died, 34 per cent. 

Peck’ reports 74 cases of duodenal ulcer from the Roosevelt Hos- 
pital. Of these there were cured, 68 per cent.; improved, 7 per 
cent.; unimproved and died, 8 per cent. He was able to trace 
only 54 of the 74 cases, and of this number actually traced the cures 
were 84 per cent. Peck’s results were a little less favorable in gastric 
ulcer. 

Kuttner reported 1100 cases treated surgically, showing 65 per 
cent. cured. 

Presbyterian Hospital records of 31 cases traced by the author 
showed: Cured, 64 per cent.; improved, 19 per cent.; unimproved 
and died, 19 per cent. 

Martin and Carrol,® of Baltimore, report 45 per cent. unfavor- 
able results in gastro-enterostomy and advise pylorectomy. 

These surgical statistics show for this combined series of 1285 
cases, 64 per cent. cured, as compared with the 20 to 40 per cent. 
cured medically, and also some of Kuttner’s cases had gastro- 
enterostomy for other conditions than ulcer. (1) That the results 
are progressively more favorable as the operation has approached 
its present technical perfection, and (2) that there are still too 
many surgical failures. These failures may be traced for the most 
part to (1) poor operative risks; (2) a poorly selected and per- 
formed operation in the hands of inexperienced surgeons; (3) poor 
postoperative diet and care. 

Mention has already been made of surgical failures from poor 
postoperative care and diet, but this point needs further mention, 
for it is of paramount importance if we are to get the best results 
obtainable in these cases of gastro-enterostomy. 

Up to the present most surgeons have been extremely careless 
in the matter of postoperative diet, and one sees even now patients 
not yet two weeks postoperative, getting regular hospital fare, 
including, as it does, corned beef and cabbage. It is hard to explain 


7 Peck: Jour. Am. Med. Assn., August 21, 1914, p. 660. 
8 Ann. Surg., May 15, 1915, p. 557. 
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this lack of care on the part of some (but fortunately not all) sur- 
geons, unless it is that the results in some cases, in spite of careless 
feeding, are so brilliant that the impression is gained that no partic- 
ular care is necessary. But when one stops to consider the condi- 
tions present it seems little short of criminal to treat those cases 
as other than cases of ulcer still, until they have had a long enough 
time for thorough healing. 

After operation the ulcer is still present and potent for evil, or 
it is possible to produce a jejunal ulcer on the jejunal wall oppo- 
site the new stoma by constant trauma of rough food plus a hyper- 
acid gastric juice. All cases of gastro-enterostomy should be given, 
postoperative, a regular ulcer diet, giving the old ulcer the most 
favorable opportunity to heal and preventing food irritation else- 
where, notably at the site of the new opening, surrounded as it is 
by tender and vascular mucous membrane, or opposite the stoma, 
as already explained. The postoperative ulcer cure may be hur- 
ried rather more than under strictly medical conditions, but the 
fact remains that every opportunity for healing and cicatrization 
should be given, involving, as this does, weeks or months during 
all of which time the diet should be bland, soft, and free from all 
thermal, mechanical, or chemical irritants. 

When this is systematically done we may hope in properly 
selected cases to get the percentage of surgical cures more nearly 
approaching the 100 per cent. mark, and too much stress cannot 
be laid on the importance of the food and drink factors in the attempt 
to attain perfect results. 
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IN reviewing historically the advances in our knowledge of the 
chemism of the stomach in health and disease, one is forcibly 


1 These studies were carried on under the tenure of a George Blumenthal, Jr., 
Fellowship in Pathology. 
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impressed by the fact that since the introduction into clinical 
medicine of the stomach-tube by Kussmaul and its rapid adoption 
by the profession at large, little of great moment has been added 
to our fund of information regarding the pathological chemism of 
this organ under conditions of disease. Subsequently, and within a 
short period, hyperchlorhydria was differentiated from subacidities, 
achylia gastrica was recognized as an entity, the association of 
hyperacidity and hypersecretion established in their frequent 
relation to organic disease, and many other studies made. 

The animal experimentation of the schools of Pawlow, Boldyreff, 
Heidenhein and others and the experimental roentgenographic 
work which followed have since then afforded a more accurate and 
scientific basis upon which to build our knowledge of the physiology 
of the stomach. Thus were the foundation stones for our under- 
standing of the physiology of gastric secretion, gastric motility, 
the pyloric and cardiac reflexes laid down in vivisection. But the 
application of these facts to man remained theoretical rather than 
practical, due to natural limitations in the adoption of human 
clinical material to the conditions of animal research. 

From time to time isolated studies on persons with fistulz of the 
stomach or duodenum have added a few facts to those previously 
recorded. ‘The classic observations of Beaumont are one of the best 
examples of studies carried out under the handicaps and conditions 
incident to human investigations. More recently, Hayem,? Bourget* 
and others attempted, by the method of introducing the stomach- 
tube at successive times in the course of digestion, to study the cycle 
of events taking place. This latter method was tedious, incomplete, 
and artificial. 

As early as 1895 Schuele* published an article on the secretion 
and motility of the normal human stomach, as observed by means 
of a catheter which he left in situ throughout the cycle of digestion, 
thus simulating a gastric fistula. He was able to demonstrate the 
curve of acid secretion and actually ascertained many facts per- 
taining to secretion and motility, on diets of carbohydrate, fats, 
meat, etc. After a lapse of several years there occurred a renewal 
of interest in this method of studying the human digesting stomach, 
as was marked by the appearance of publications by Ehrmann,° 
Ehrenreich,’ and Skaller.?’_ Ehrenreich, in particular, made careful 
and accurate observations by means of a gastric catheter, withdraw- 
ing specimens by aspiration at frequent intervals. He was able to 
plot curves of acid and ferment secretion, to note the regurgitation 


2 Maladies de la Tube Digestif, 1905. 

? Die Krankheiten des Magens, 1906, first edition, p. 17. 
4 Ztschr. f. klin. Med., 1895, xxviii, 461. 

§ Berl. klin. Wchnschr., 1911, xlviii, 2226. 

* Ztschr. f. klin. Med., 1912, lxxv, 231. 

7 Berl. klin. Wehnschr., 1913, 1, 2176; 1915, lii, 105. 


CROHN, REISS: ESTIMATIONS OF STOMACH CONTENTS 859 


of duodenal contents in normal and pathological cases, and to 
determine the effects on secretion and motility of the introduction 
of eggs, milk, ete. 

Considering, however, that this method was the nearest approach 
to the conditions of animal research the subject did not receive 
the attention to which it was entitled. Further communications 
were absent until the recent revival of interest in the subject, as 
marked by the appearance of a series of articles by Rehfuss and his 
collaborators, beginning in 1914. In these studies Rehfuss inves- 
tigated by means of a catheter, to the distal end of which was 
attached a slotted metal capsule, the physiology of fasting and 
digesting stomach of normal persons; in small part he extended 
these studies to cover some diseased conditions. By frequent 
aspirations he was able to plot curves of acid and ferment secretion, 
ascertain the emptying time of the organ, secretion of mucus, etc. 
The observations of Rehfuss are of the greatest practical importance 
and bid fair to offer a method of studying gastric digestion far more 
complete and accurate than the single test-meal methods hitherto 
at our disposal. 

A cursory review of the new facts thus brought to light is essential 
to the further understanding of the subject. Rehfuss determined 
that our idea of the fasting content of the normal human stomach 
was erroneous. While previously it had been held by Strauss,® 
Tuchendler,” Boas," Bjorbjarg” and others that all amounts over 
20 c.c. of fasting fluid were pathological, Rehfuss"* demonstrated on 
apparently healthy medical students amounts varying from 30 to 
120 e.c. Approximately 50 per cent. of these contained bile and 
trypsin regurgitated from the duodenum; most of them contained 
some free (20 to 40 per cent.), and some total acid (26 to 50 per cent.). 
This fact in itself was sufficient, in his opinion, to overthrow the 
contention of the above-mentioned authors that fasting contents 
of over 20 e.c., so-called “macroretention,’ was indicative of 
irritative hypersecretion in association with ulcer, cholelithiasis, 
and other organic conditions. 

Rehfuss further established three types of secretory curves as 
normal, namely, the isosecretory, the hypersecretory or continued 
secretory, and the hyposecretory curve, depending on the rapidity 
of acid secretion, height of acidity attained, and maintenance of the 


8 Am. Jour. MED. Sc., 1914, exlvii, 848. Rehfuss, Bergheim and Hawk: Jour. 
4m. Med. Assn., 1911, lxiii, 11, 909. Bergheim, Rehfuss, and Hawk: Jour. Biol. 
Chem., 1914, xix, 345. Rehfuss and Hawk: Jour. Am. Med. Assn., 1914, lxiii, 
2088. Clark and Rehfuss: Jour. Am. Med. Assn., 1915, lxiv, 1737. Rehfuss: 
Jour. Am. Med. Assn., 1915, lxiv, 569. Fowler, Rehfuss, and Hawk: Jour. Am, 
Med. Assn., 1915, lxv, 1021. 

® Deutsch. Arch. klin. Med., 1895, lvi, 87. 

10 Deutsch. med. Wchnschr., 1899, xxv, 390. 

1 Diag. u. Therap. der Magenkrankheiten, 1911, sixth edition. 

12 Arch. f. Verdauungskr., 1908, xiv, 251. 13 Loc. cit. 
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acid crest to the end of the digestive period. He was unable to 
demonstrate a universal type of curve for all persons. A few case 
of gastric ulcer, gastritides, and other conditions were observed, 
but too few from which to draw conclusions. Achylia gastrica wa: 
studied thoroughly, and those cases of spurious achylia (those in 
which there is a rise of acid toward the latter half of digestion 
differentiated from those in which the achylia is true and constant 
throughout. 

In the following studies we have attempted to apply the method 
of fractional estimation of gastric contents to persons suffering from 
abdominal symptoms and to ascertain to what extent and in what 
degree pathological processes and abnormal stimuli alter the eyck 
of digestion, the emptying time of the stomach, the factor of duodenal! 
regurgitation, ete. 

The studies are based upon over 200 curves taken from patients 
in the medical wards and dispensary of the Mt. Sinai Hospital, 
representing all phases and varieties of abdominal disease. In a 
large percentage of the cases the clinical diagnosis was confirmed 
by operation. Throughout, the attempt has been made conscien- 
tiously to consider only such cases in which the symptoms have 
been clear-cut and definitely indicative of pathological conditions. 

EXAMINATION OF THE FastiInG ConTENTS. Our technic has been 
to require the patient to swallow the Rehfuss tube" at 8 a.M., all 
other food or drink having been proscribed since the evening mea! 
of the previous day. When the question of pyloric obstruction 
arose, the patient ate on the previous night at 10 o'clock thirty 
raisins with the skins and seeds. The swallowing of the tube is 
actually an easy matter; we having never encountered a single 
patient who has declined or been unable to accomplish it. Retching 
is avoided to the greatest possible degree to prevent the tendency to 
regurgitate duodenal contents into the fasting organ. The stomach 
was aspirated in several positions until no futher material was 
obtainable. 

The fasting contents were usually clear, watery, or slightly turbid 
in appearance. In about one-quarter of the cases bile was present 
in amounts varying from a slight tinge to a heavy golden-yellow 
color. Except in cases in which gastro-enterostomy had been 
performed (in these bile was constantly present and in large amounts 
there appears to be no definite clinical significance to the appearance 
of bile in the fasting contents. When present it denotes a patent 
pylorus. It may be persistently absent in organic pyloric stenosis 
but is usually present in functional pylorospasm. There is no 
question that in the process of swallowing the tube some retching, 


4 The Einhorn duodenal tube (Medical Record, 1910, lxxvii, 98), is equally 
serviceable and answers all purposes; it was frequently used. A gastric tube devised 
by M. Gross (New York Med. Jour., 1893, lviii, 600), was probably the first tubs 
of its kind to be suggested for such a purpose. 
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if only slight, invariably occurs, and as the acts of vomiting and 
retching are associated with a relaxation of the pylorus it is easily 
comprehensible that this will explain, in a large number of instances, 
the presence of bile in the fasting contents. 

The amount withdrawn from the fasting stomach varies from 
nothing to 140 ¢.c. It rarely happens that nothing is withdrawn. 
This series includes practically no absolutely normal cases, but the 
experience of Rehfuss and his collaborators is highly interesting in 
that he was able to demonstrate in normal individuals amounts 
varying from 20 to 120 ¢.c. In our series the amounts recovered 
were as follows: gastric neuroses, 2 to 60 ¢.c., averaging 31 c.c.; 
gastric or duodenal ulcer, 20 to 140 e.c., averaging 54 ¢.c.; cases 
of chronic appendicitis, 30 c.c.; marked subacidity or achylia cases 
were either empty or showed at a maximum 10 to 25 ¢.c.; functional 
hypersecretion 50 to 70 ¢.c. 

We were unable at any time to duplicate the large amounts found 
by Rehfuss and his co-workers in normal males, or of Fowler and 
Zentmire® in normal or approximately normal females. In our 
series the larger amounts seen with ulcer are suggestive of the 
hypersecretion which so frequently accompanies this condition and 
supports the contentions of Rubow,'® Bamberger” and others on this 
point. Bamberger, for instance, designates as “macroretention”’ 
amounts over 21 ¢.c. and found this in 55 per cent. of real ulcer 
cases, and in 58 per cent. of hypersecretion cases, in which latter 
group the possibility of ulcer was a likely one. It should be noted, 
however, that his stomach contents were removed with the older and 
nore usual type of stomach-tube. 

The acidity of the fasting residue varies considerably, but follows 
in general the acid titration of the digesting meal. The acid titer 
is never above that of the test breakfast; usually it is lower than 
its maximum; in cases of hyperacidity it is materially lower. But 
in those cases which approximate the normal curve, the total acid 
of the fasting content is usually near the same figure as at the end of 
the fractional test meal. This should be designated as the “ minimal 
acidity’’ of the stomach. In cases with normal or slightly hyper- 
acid curve, the fasting titration shows free acid of 32 to 52 per cent.; 
total acid of 44 to 68 per cent. In subacidity cases free acid is 
absent, total acidity diminished to 20 per cent. 

Mucus in small amounts was present in all cases, the origin in 
part being salivary mucus, in part the secretion of the pyloric 
antrum. It is the deglutitory effort which increases the amount of 
the fasting contents found by this method, and makes the presence 
of salivary mucus, in small amounts fairly constant. On the other 
hand, cases of chronic gastritis, marked subacidity, and carcinoma 


16 Jour. Am. Med. Assn., 1917, lxviii, 167. 
© Arch. f. Verdauungskr., 1906, xii, 1. 17 Tbid., 1911, xvii, 241. 
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exhibit usually a marked increase in mucus which sediments out in a 
heavy layer on standing. 

Food particles recovered by this method have the same significanc: 
as when found by any other method, namely, are highly suggestiv: 
of pyloric obstruction. Raisins given the previous night appear as 
shreds of raisin skins in the aspirated contents. When food residu 
occurs a higher acidity titration is the rule, as the organ, never being 
free of the food stimulus, continues to secrete acid of digestiv: 
concentration; that is, its “minimal acidity” is raised. Blood has 
been noted only in cases of carcinoma. Sarcine and yeasts ar 
occasionally found and have the usual significance. 

Tue Test Breakrast. A heavy oatmeal gruel was utilized as 
the test meal. The gruel was made by adding two heaping table- 
spoonfuls of oatmeal to a quart of water and boiling it down, over a 
small flame, until it was reduced to a pint in volume. The gruel 
was then filtered through gauze to remove the solid particles; a pinc] 
of salt was added to make it more appetizing, except when chlorid 
studies were being made. After he had successfully swallowed th« 
tube and the fasting contents had been aspirated, the warm grue!| 
was given to the patient to drink. If a large fluid residue remained 
in the fasting stomach from the previous day, gastric lavage was 
first practised, because the test was always performed on an empt) 
stomach. Every fifteen minutes thereafter 10 to 15 c.c. of the 
contents of the stomach were aspirated for examination; thi 
aspirations were continued until the stomach became empty. 

Tue Acipiry Curve. Every specimen was titrated for free and 
total acid and the resulting amount expressed in cubic centimeters 
of decinormal sodium hydrate per 100 ¢.c. of stomach contents. A 
curve, based on the results, was then plotted. The appearance of 
bile in the aspirated fractions was carefully noted. The emptying 
time of the organ was estimated by the disappearance of the starch 
reaction as determined by the addition of tincture of iodin in excess 
to each tube. The presence of mucus was carefully noted; rennin 
and pepsin were tested for in cases of anacidity, and the Wolff- 
Junghans test performed in cases suspected of carcinoma. 

As the clinical material at our disposal included practically no 
normal cases we do not feel able to demonstrate curves of entirely 
normal persons. However, in the course of collecting so large a 
series one sees many curves which are practically normal, as judged 
by the standards set by Rehfuss and his co-workers in their investi- 
gations of the stomach of students free from disease. Many cases 
were noted which corresponded tothe three types of normal secretory 
activity, namely, the isosecretory, hyposecretory, and the hyper- 
secretory or continued secretory classes. The publications of these 
investigators clearly demonstrated these curves on normal indi- 
viduals. In a group of cases numbering over 50 instances, in which 
are included all cases free from organic disease, we noted many 
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illustrations of these normal curves. The pure gastric neuroses and 
the so-called normal cases (hernia, etc.), fall easily into this group. 
Free acid appeared soon after the beginning of the test; maximum 
total acidity (60 to 70 per cent.), was reached at about one hour; 
thereafter there was a slow decline approaching the base line, though 
never quite reaching it. The stomach emptied itself usually in two 
or two and a half hours. The course varied but slightly in the 
hypersecretory cases, the total acidity reaching slightly higher levels 
to 80 per cent. and over. ‘These latter cases empty themselves in 
the same time, though the fall of the acidity was slower and did not 
approach the base line until later, if at all. The hyposecretory type 
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Fic. 1.—Isosecretory type. 


was essentially the same as the isosecretory, the acid not rising above 
50 per cent., emptying time being usually two hours (Figs. 1, 2, 
and 3). 

A regurgitation of bile normally took place as the height of 
digestion was passed, that is, about one and a quarter or one and a 
half hours after the meal. This regurgitation frequently increased 
as the digestion approached conclusion and should be regarded as 
a phenomenon consistent with a healthy functionating stomach. 
No relationship could be traced between the degree of biliary 
regurgitation and the fall of acidity toward the end of digestion, 
bile being often abundantly present with a sustained acidity, while 
conversely the fall of acid may have been sharp and yet no reflux 
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of duodenal contents have taken place. Nor has the presence of 
mucus been in any way consistently proportionate to the fluctuation: 
of acidity or to the fall of acidity at the end of digestion. 
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Fic. 2.—Hypersecretory type. 
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Fic. 3.—Hyposecretory type. 


While it was true, as a rule, that the height of secretory activit) 
occurred at one hour after the ingestion of the gruel, exceptions 
were not at all infrequent; one of the advantages of this method 
consisted in discovering such instances of late secretory activity, 
and in a few cases of premature activity. Thus Fig. 4 illustrates a 
case with total acidity of 24 per cent. at the end of one hour, while 
half an hour later the acidity had reached 92 per cent. 
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An illustration of earlier secretory activity is afforded in Fig. 5, 
in which the height of acidity (54 per cent.) was reached at three- 
quarter hours, while at one hour it was only 36 per cent. However, 
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Fic. 5.—Early rise in acidity. 


these cases were not by any means frequent, and in those cases free 
from organic or secretory derangements the height of digestion 
took place at one hour. 
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FUNCTIONAL SECRETORY DISTURBANCES; HyYPERCHLORHYDRIA. 
These cases are those in which the total acidity rose rapidly and 
higher than in the normal cases, though the emptying took place in 
the usual time. In general the figures obtained by this method, 
using the oatmeal gruel as a test substance, were lower by com- 
parison than those after the Ewald test breakfast of a roll and tea 
extracted after one hour. The hyperacidity ranged between 80 
and 110 per cent. and often reached 130 and 140 per cent., or 


Fic. 8.—Neurosis hyperacidity. 


exceptionally higher. Fig. 6 illustrates a case of simple hyperacidity. 
Fig. 7 is an illustration of larval hyperacidity in which the total 
acidity at three-quarters of an hour was 148 per cent., while fifteen 
minutes later it was 42 per cent. In Fig. 8 one sees an example of 
late hyperacidity in which at one and three-quarter hours the total 
acidity was 40 per cent., while a quarter hour later it was 142 
per cent. 

Cases OF HypERSECRETION. This type of case is a most interest- 
ing one to study, for the secretion of gastric juice may continue for 
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hours after the normal period of digestion. A reference to Fig. 
will show a case of hypersecretion in which, for several hours after 
the stomach was free of all starch, a clear watery secretion of 
pure gastric juice continued to be secreted. Or, Fig. 10, a case of 
migraine with hypersecretion in which a watery juice continued for 
six hours after the ingestion of the meal. A delay in motility wa 
apparent throughout, as even at the end of the six hours starch was 
present. ‘To determine the nature of the hypersecretion, the stomach 
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Fic. 9.—Continued hypersecretion. 


was completely emptied at the end of the six hours, 165 ¢.c. being 
obtained. ‘The secretion of gastric juice immediately ceased (ali- 
mentary hypersecretion). That this case was one of pure functional 
disturbance was proved by the fact that at exploratory laparotom) 
no organic disease was present and the pylorus admitted two 
fingers. In another case, probably associated with ulcer, the 
secretion continued in spite of emptying the stomach of all residue 
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Fic. 10.—Alimentary hypersecretion. 


(continuous hypersecretion). The hypersecretion continued without 
cessation, the experiment being interrupted only by the fatigue of 
the patient. 

ANACIDITY AND AcHYLIA Gastrica. In eases of anacidity there 
was a lack of free HC] throughout, though the total acid may have 
risen to 20 to 30 per cent. at some time of the digestion. Ferment 
strengths were maintained, fasting contents were usually absent 
or of minimal quantity, and the stomach emptied itself within two 
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hours. In the achylia cases free acid was consistently absent 
throughout; total acid fluctuated between the extremely narrow 
limits of 8 to 10 or at most 14 per cent. The emptying time was 
shortened to one and a half or one and three-quarter hours; ferments 
were absent (Fig. 11). A rise of acidity was uncommon at any time 
of digestion, although it occasionally occurred. A distinct classi- 
fication of psychical and chemical achylias we have been thus far 
unable to confirm. Since achylia gastrica should be regarded merely 
as an advanced stage of anacidity, those cases with late rise of acidity 
belong properly to the class of anacidity, rather than create a new 
classification of “spurious achylia’” (Rehfuss). Some of the most 
advanced examples of achylia occurred in cases of pernicious anemia; 
ferments as well as mineral acid were lacking in these instances. 
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Fic. 11.—Achylia gastrica. 


OrGanic Diskases; Gastric OR DuopENAL ULcer. While it 
cannot be said there is a curve absolutely characteristic for ulcer, 
vet it may conservatively be stated that ulcer cases are associated 
with a curve of acidity that rises rapidly and is sustained if not 
throughout the cycle of digestion at least to within a short time 
fifteen minutes) of its end. It is not the height of the curve of 
acidity that makes one suspect ulcer, for that could as well be the 
case in functional hyperacidity; it is the steady, rapid, proionged 
rise and sustained plateau seen so consistently in ulcer cases (Fig. 12). 
The fall of acidity, if it takes place at all, occurs just before the 
final emptying of the stomach. A delayed motility was frequently 
a factor and indicated pyloric involvement, either functional or 
organic. The regurgitation of bile was most commonly absent or, 
when present, took place only at the very last phase of the digestion. 
The presence of mucus was not associated with ulcer, though 
occasionally it was seen in large amounts in the fasting contents and 
at the termination of the period of observation. In spite of what 
might have been expected, blood was absent throughout; a trace 
of blood was seen only once in a case of gastric ulcer and then in 
only one of the specimens withdrawn. Very little trauma was 
associated with this method of test meal and the presence of blood 
had therefore all the more significance. 
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The highest acidity seen was 116 per cent., occurring once one 
and a half hours and in another instance two and a half hours after 


the onset of digestion. In all of these curves the highest acidity 


took place not one hour after eating but one and three-quarter to 
two and a half or three hours after giving the test breakfast. This 
was a constant phenomenon. No case of subacidity had been noted 
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Fic. 13.—Pyloric stenosis. 
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in this series of ulcer curves. A mild hypersecretion was occasion- 
ally noted; after the starch had entirely left the stomach a strong 
acid secretion may continue for a half to two hours longer. This 
postdigestive secretion was clear, watery, contained little or no mucus 
and no bile. Chemical analysis of this fluid shows it to correspond 
closely to the analyses of pure gastric juice as found in the standard 
text-books. The hypersecretion was evidenced on the charts by the 
approach of the curves of free and total acid secretion. This was 
easily comprehensible when one considers that with the emptying 
of the stomach the protein in the test meal leaves the organ, dim- 
inishing the amount of the combined acid. The pure acid juice 
thereafter secreted contains only very small amounts of proteins or 
acid phosphates, as indicated by the narrow difference between 
the free and total acidities at this point. 

Cases with pyloric stenosis show moderately high acidity at 
the outset (30 to 50 per cent.), and in addition exhibit a gradually 
ascending curve which was highest at its end and showed no tendency 
to drop. Motility was, of course, delayed (Fig. 13). 

CHOLELITHIASIS; CHRONIC APPENDICITIS. To date we have 
found no possible means to differentiate these curves from those of 
ulcer. Hypersecretion was not observed, motility not delayed. 


PosT-GASTRO-ENTEROSTOMY Cases. These cases show normal or 


subacid curves; occasionally, in cases with recurrent symptoms of 
long duration, anacidity. The curves were characterized by a 


drop in acidity which took place at the end of the first hour; this 
drop was associated with a regurgitation of intestinal contents and 
was followed by a secondary rise in acid. The regurgitation of 
intestinal contents once begun, continued to the end of digestion. 
Cases after operation, with recurrent symptoms due either to 
functional disturbance of the motor and secretory mechanism or to 
organic stenosis at the stoma, exhibited a more prolonged secondary 
rise with a delayed motility lasting up to two hours or more, usually 
three hours. In cases with unduly large stoma a free regurgitation 
of intestinal contents into the stoma may occur not only throughout 
digestion but in the fasting state as well. The test meal leaves the 
organ early, yet the stomach is never empty. ‘The delay in the 
emptying of the stomach, so often seen after the operation of gastro- 
enterostomy, was frequently a manifestation of the disturbed motor 
mechanism of the organ, as described more fully in a recent paper 
by Wilensky and Crohn.® 

CarcInoMA VENTRICULI. These curves are those of marked 
subacidity, occasionally of anacidity. The almost: flat curve of 
achylia was rarely seen (Fig. 14). The gastric ferments, rennin 
and pepsin, were retained in all the cases. Blood, which was prac- 


18 Am. Jour. MEb. Sc., 1917, cliii, 808. 
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tically never seen in other conditions, was very common, occurrin; 
toward the end of digestion, usually in several of the specimens a 
well as in the fasting contents. When blood was present the individ 
ual curves of free and total acid became divergent, due to the larg: 
amount of combined acid formed from the blood protein. Mucu 
was frequently abundant. We were unable to draw diagnosti 
conclusions from estimations of soluble albumin performed by th. 
Wolff-Junghans method. 


ours 4 1g %4 1 14 1'g 134 2 

[aa fe 

a a 


40 
30 
20 
10 t 


Fig. 14.—Carcinoma. 


MISCELLANEOUS. Chronic parenchymatous nephritis, the con 
valescent stage of acute intercurrent infections, syphilis of the 
stomach, give the curve of subacidity without novel characteristics. 

The DiaGNostic SIGNIFICANCE OF THE CURVES. UTILIZATION 
OF THE Mernop. One who expects to find in the curves of the 
fractional estimation of stomach contents new and infallible diag- 
nostic criteria will be disappointed. One who hopes to label each 
type of curve as representative of a particular disease will raise false 
hopes. On the other hand, many of the curves are highly suggestive 
of certain diseases. There is a type of curve quite constant for 
ulcer; cases of hypersecretion; anacidity, achylia, and postgastro- 
enterostomy cases show clear-cut types, individually representative 
of these conditions and easily recognized. For the demonstration 
of digestive hypersecretion the method is unequalled. But the 
importance and greatest value of the method lies in the fact that it 
offers knowledge regarding the physiology of the entire cycle of 
digestion from the beginning fasting state through to the very end 
of the digestive period. We are in a position to gain information 
regarding the following points: 
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1. Fasting contents: amount, presence of food residue, presence 
of regurgitated bile, mucus, or blood. 

2. Type of secretory activity as regards free and total acid, 
namely, the acid curve. 

3. Duration of secretory activity, whether ceasing with the exit 
of the food or maintained as a hypersecretion thereafter. 

4. Time of emptying of the stomach, that is, ‘ts motility. 

5. Presence of mucus and time of occurrence. 

6. Presence of bile, as indicative of pyloric relaxation and duo- 
denal regurgitation. 

If we are accustomed to draw diagnostic conclusions from the 
usual test meal at the end of one hour, we can surely form a better 
opinion with the added information which this test affords. 

While the method may not give a finished diagnosis it gives 
numerous facts which when properly interpreted and pieced to- 
gether we recognize as indicative of functional disturbance of the 
stomach associated with a particular disease. It combines in itself 
the best features of several of the well-known test meals, namely, 
the Ewald, the Riegel (motility test dinner), and the Boas oatmeal 
test for presence of lactic acid. It makes superfluous the compli- 
cated mathematical formule of the Mathieu-Rémond method for 
estimating motility. 

A disadvantage of the method is the time required for its comple- 
tion. In institutional work this is less of a factor, as the nurse 
can easily aspirate every fifteen minutes until the stomach is empty. 

Recently, Best,” in a thorough review of the subject, strongly 
emphasizes the advantages which this method has over the single 
test meal, recommending it for further serious consideration at the 
hands of the profession. Fishbaugh® warmly recommends the 
method and calls attention to the insufficient, often misleading 
information furnished by the one hour test, as controlled by the 
fractional method. Andresen and d’Albora,” in an accurate estima- 
tion of many curves, found some very typical curves, as of duodenal 
ulcer and achylia. 

For the scientific study of the chemism of the stomach in its 
departure from health to disease this test must take its place as one 
of the most valuable adjuncts to our present methods. Its field of 
usefulness for the study of the effects of medication, dietary therapy, 
psychical influences, operative procedures, etc., is unlimited. 

We take pleasure in thanking Drs. Brill, A. Meyer, Manges, and 
Libman, attending physicians to the medical services of the 
hospital, and Dr. Aronson, chief of the department of gastro- 
enterology of the dispensary of the Mt. Sinai Hospital, for their 
kind permission allowing us to study the clinical material at their 
disposition. 


8 Jour. Am. Med. Assn., 1916, Ixvii, 1083. 20 Tbid., p. 1275. 
*! Long Island Med. Jour., 1916, x, 133. 
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THE ACTION OF OPIUM AND SOME OF ITS ALKALOIDS 
ON THE DIGESTIVE TRACT. 


By Davin I. Macnurt, A.B., M.D., LL.B., 


LECTURER IN PHARMACOLOGY AND INSTRUCTOR IN CLINICAL MEDICINE. 


(From the Pharmacological Laboratory, Johns Hopkins University.) 


Opium and morphin are used by most physicians promiscuous): 
and interchangeably in the many conditions in which an opiate i 
indicated. Perhaps the only difference between the two recognized 
by the average practitioner is that morphin can be administered ) 
hypodermic injection while opium must be given by mouth. Wit! 
the appearance on the market of soluble preparations of total 
opium alkaloids such as pantopon or pantopium, even “opium”’ can 
be given now by injection, and this difference therefore also dis 
appears. A great many men regard morphin therefore as simply 
: a more concentrated form of opium. 

Recent investigations, however, on the pharmacological action 
of various opium alkaloids have revealed that the so-called “ minor’ 
' alkaloids of opium play a very important pharmacological and 

therapeutic role and render the properties of opium as such or of 
combinations of its various alkaloids radically different from those 
of its principal alkaloid, morphin, when given alone. 
Thus the author' has shown that the effect of opium and of 
various combinations of its alkaloids on the respiration is in impor- 
tant respects very different from that of morphin. In another investi- 
gation the author’ has shown that the analgesic properties of morphin 
and opium are quite different, and in a still further investigation the 
author® has recently called attention to the difference between 
opium and morphin in their effect on the ureter in kidney colic. 

The action of opiates on the alimentary canal is one of the 
cardinal therapeutic indications for their administration. This 
action has been carefully studied by a number of observers, notably) 
by Nothnagel, Magnus, Pal and others. The most fundamental 

facts on the subject, however, are so little known to the average 

physician and are so poorly described in most text-books that it 

was thought desirable to review them briefly in this place, and in 
' addition to report some original investigations recently conducted 
by the author. 

CuEMisTRY. In order to understand the pharmacology of opium 
it is essential to know something of its constitution. This is ver) 
complex. Up to the present time opium had yielded some twenty- 

two different alkaloids, besides protein bodies, sugar, gum, resin, 


1 Macht, Herman and Levy: Jour. Pharmacol. and Exper. Therap., 1915, vii, 339. 
2 Macht: Ibid., 1916, viii, 1. 3 Macht: Ibid., 1917, ix, 197. 
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inorganic salts, and organic acids. Of the alkaloids some are present 
n very minute quantities, and, so far as we know at present, play 
an unimportant role. Half a dozen of the alkaloids, however, occur 
in larger quantities, and are now known to be of great pharmaco- 
logical importance. 

The six principal alkaloids of opium, in point of quantity and 
importance, and their relative percentages of opium, are as follows: 


Morphin « « « 100 percent. 


These six alkaloids in respect to their chemical structure are 
divided into two distinct classes: the pyridinphenanthrene and the 
benzylisoquinolin groups. Morphin, codein (methylmorphin) and 
thebain (dimethylmorphin) are members of the pyridinphenan- 
threne group. Papaverin, narcotin, and narcein are members of the 
benzylisoquinolin group. The importance of this classification will 
be seen later. From the composition of crude opium it is evident 
that the galenical or ordinary pharmaceutical preparations of opium 
are not adapted to hypodermic administration. For subcutaneous 
use, however, combinations of opium alkaloids minus the inert 
and insoluble constituents have been introduced. The best known 
of these are pantopon, prepared by the Swiss pharmacologist, 
Sahli,® which is a mixture of the hydrochlorides of the total opium 
alkaloids containing 50 per cent. of anhydrous morphin (about five 
times as much as in crude opium) and narecophin, which is a mixture 
of morphin and narcotin meconates in the proportion of one to two.’ 

ACTION ON THE VOMITING CENTER. Nausea and vomiting are 
among the commonest sequele which the physician encounters 
after administration of opium, and especially of morphin. ‘These 
untoward symptoms, which may occur even after very small doses of 
morphin, although not dangerous in themselves, are disagreeable 
enough to be largely responsible for the employment of other 
opiates in its stead either in the form of the individual alkaloids, 

uch as codein or dionin, or of various combinations. The vomiting 
produced by morphin has been conclusively shown to be of central 
origin, that is, to be produced by stimulation of the vomiting center 
in the medulla. This is proved by the fact that it occurs soon after 
injection of morphin subcutaneously or intramuscularly, and is still 
lurther confirmed by the interesting experiments of Hatcher and 


4Simon: Dissertation, Berne, 1903. 
§’ Winterstein and Trier: Die Alkoloide, Berlin, 1910. 
* Therap. Monatsh., 1909, xxii, 1. 
™Macht: Am. Jour. Men. Sc., 1916, clii, 16. 
VoL. 154, No. 6.—DECEMBER, 1917. 29 
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Eggleston,® who, having eviscerated dogs, were still able to produ 
retching movements of the abdominal muscles on injecting the dru; 
Considerable individual variations occur in men in respect to tlu 
nauseating and emetic action of morphin. In dogs morphin is 
specific emetic, almost as much so as dehydromorphin or apomo 
phin is a specific emetic for men. 

The author has for some time past been conducting experiment 
on dogs and making observations on patients for the purpose o 
determining the comparative effects of various opium alkaloid 
individually and in combination with each other on the vomitin; 
center. It was found on injecting dogs with the six princips 
opium alkaloids—morphin, codein, narcotin, papaverin, narcein, an 
thebain—that in respect to their emetic effect they fall into ty 
groups: on the one hand morphin, which produces nausea an 
vomiting very easily, and even after small doses of the drug, and 
on the other hand, all the other alkaloids which induce vomitin; 
very rarely, even after very large doses. Thus, 50 to 100 mg. ot 
codein per kilo weight of dog were not followed by emesis, wherea 
doses of morphin 0.4 mg. per kilo usually produced vomiting. Th: 
minimal dose of morphin to prove effectual showed considerab|: 
individual variations; in some cases as little as 0.15 mg. per kil: 
being sufficient to produce vomiting, in other cases larger dos 
being required. The average usual dose was found to be betwe: 
0.3 and 0.4 mg. per kilo weight of dog. Such doses of morphin not 
only produce vomiting, but also tended to paralyze the vomiting 
apparatus after the emesis, so that a subsequent injection of apo 
morphin did not prove effectual. 

Parallel to the morphin experiments a series of observations 0 
the same animals but on different days were made with combination 
of various opium alkaloids. Here a remarkable phenomenon wa 
noted. It was found that a combination of morphin with narcoti 
or of morphin with papaverin (narcotin and papaverin bein 
members of the benzylisoquinolin group) do not produce vomitin: 
as often as the same dose of morphin does when given alone. Furthe: 
more, it was noted that such a combination tended less to put th 
vomiting mechanism out of commission, so that a subsequent inje: 
tion of apomorphin was usually effectual and produced vomiting 
whereas the same dose of morphin when given alone paralyzed t! 
vomiting center, rendering response to apomorphin negative. Thu 
the average dose of morphin that could be administered in combin 
tion with narcotin without producing vomiting was 0.5 mg. 

Even more striking was the effect of morphin when administer 
in the form of the total opium alkaloids or pantopium. In th 
combination doses of morphin much larger than the usual emet 


8 Jour. Pharmacol. and Exper. Therap., 1915, vii, 225, 
* Macht: Tr. Assn. Am. Phys., 1916, p. 440. 
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dose of that alkaloid could be administered without the production 
of vomiting and without paralyzing the vomiting center, as indicated 
by its response to he subsequent injection of apomorphin. 

Following the above experiments on dogs a series of observations 
were made on the author himself and some co-workers, and dater 
on ambulant patients, who required an opiate as a sedative, on the 
relative nauseating or emetic effect of morphin, morphin-narcotin 
(nareophin), and total opium alkaloids (pantopon). Here again it 
was found that morphin was much more nauseating when adminis- 
tered alone than when given in combination with other opium 
alkaloids. As little as 4 or 5 mg. of morphin by itself were in some 
cases sufficient to produce nausea. On the other hand, 20 mg. of 
Sahli’s combination (= 10 mg. of morphin) seldom produced nausea 
or vomiting. An exhaustive examination of the literature on the 
subject was found to confirm the author’s experience. 

The practical deductions from the above investigation are in the 
first place that morphin alone is more nauseating than when given 
in combination with other opium alkaloids, and in the second place 
that even minute doses of morphin, doses which are insufficient for 
the relief of pain, may nevertheless produce nausea. It is therefore 
not logical to decrease the dose of morphin for the purpose of 
eliminating its nauseating effect. It is interesting to note that the 
above experimental results agree well with the empirical observa- 
tions of some older clinicians. Thus, for instance, Fronmiiller,” 
in his interesting work on Opium and Its Alkaloids, states that 
opium, on the whole, is less nauseating than morphin. 

ACTION ON THE SToMACH. In addition to the nauseating and, 
what is always an accompaniment of emesis, the salivating action 
of morphin, several other effects produced by that alkaloid and by 
opium on the stomach must be mentioned. 

The absorption from the stomach, insofar as it takes place, does 
not seem to be interfered with by these drugs. 

The secretions of the stomach are, however, markedly decreased. 

A very interesting point to be noted is the excretion of morphin 
by the stomach wall. The drug, after having been absorbed from 
the intestines, is reéxcreted by the gastric mucosa. Indeed, even 
alter hypodermic administration of morphin a considerable per- 
centage of it is excreted into the stomach and can be recovered by 
washing it out. This is of practical importance and suggests lavage 
us a rational procedure in all cases of opium or morphin poisoning. 

Perhaps the most striking effect of morphin on the stomach is the 
pylorospasm following its administration. Morphin causes a 
powerful tonic contraction of the pylorus which lasts for many 
hours, as may be demonstrated by roentgen-ray studies. This 
»)\ylorospasm is regarded by Magnus" as one of the principal factors 


10 Klinische Studien tiber die narcotischen Arzneimittel, Erlangen, 1869, 
1 Pfliiger’s Arch., 1908, cxxii, 
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tending to produce constipation after morphin. Opium, or the tot 
opium alkaloids, does not produce such a powerful spasm of th 
pylorus. 

The decrease in secretion and the pylorospasm are in lar, 
measure responsible for the indigestion following the administratio 
of morphin. 

Finally, we may mention the remarkable anorexia or loss of 
appetite produced by morphin and opium. It is well known that 
morphin fiends and opium-eaters can go for long periods of tim: 
without food, owing to the impairment of digestion and loss ot 
appetite consequent to the taking of the drugs. 


Fic. 1.—Intestine of cat. Segment 2 cm. long. Contraction = up-stroke. Show 
stimulating effect of morphin, 5 mgm., in 30 c.c. Locke's solution. 


ACTION ON THE INTESTINES. In respect to their action on t! 
intestine important differences are to be noted between morp! 
and opium. In order to understand these it is necessary to exami 
somewhat in detail the action of morphin on the one hand and of 
the so-called “minor” opium alkaloids on the other. 

When the action of morphin is studied on a segment or a loop 
of isolated intestine it is found that it powerfully stimulates tlh 
peristaltic movements and decreases the tonus of the organ, throu 
an action on Auerbach and Meissner plexuses situated in its wal 
A similar effect is produced by the other alkaloids of opium whi 
belong to the pyridinphenanthrene group, namely, codein 
thebain (Figs. 1 and 2). 

The sedative or constipating action of morphin, when it occurs 
due to a number of other effects produced by it, and which count: 


| 
\ 
| 
| | 


MACHT: ACTION OF OPIUM ON THE DIGESTIVE TRACT 879 


. act the above-described stimulating action. Of these the most 
important are as follows: (1) A spastic contracture of the pylorus, 
already described above. This hinders the passage of food from the 
stomach into the gut and in this way deprives the latter of one of 
its natural stimuli. Magnus, in a very elaborate study, regards 
this as one of the chief causes of constipation after morphin. (2) 
There is a similar tonic contraction of the ileocecal sphincter which 
tends further to hinder the passage of fecal matter. (3) In the third 
place there is a diminution in the pancreatic and enteric secretions” 


Fic. 2.—Intestine of cat. Contraction = up-stroke. Showing marked increase 
n peristalsis and in tonicity after addition of codein hydrochloride, 10 mgm., in 50 
c. Locke’s solution and subsequent inhibition and relaxation produced by adding 
») mgm. of narcotin hydrochloride to the same solution. 


which also tends to produce constipation. (4) In the fourth place 
it is interesting to note that although the secretions are inhibited 
the absorptive power of the intestine is unimpaired. ‘This cireum- 
stance, together with the fact that the intestinal contents are pro- 
pelled more sluggishly, leads to even more complete absorption of 
fluid and the production of harderfeces. (5) Inthe fifth place, accord- 
ng to Nothnagel," Spitzer" and others, morphin causes an increased 


? Cohnheim and Mordrakowski: Ztschr. f. physiol. Chem., 1911, lxxi, 273, 


8 Virchows Arch., 1882, lxxxix. 14 Thid., 1891, exxiii, 593 
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tone of the splanchnic nerve centers, and hence a greater inhibitio: 
of the intestinal movements. (6) Lastly, it is claimed by sony 
authors that morphin tends to benumb or paralyze the sensor 
nerve-endings in the intestinal walls and thus render it still mor 
less responsive to stimuli. 

It is thus seen that while the action of morphin on the Auerbac! 
and Meissner plexuses tends to stimulate the intestinal contractions 
some of its other effects on the intestine tend to counteract thi 
stimulation and inhibit the contraction and still other effects b 
producing changes in the consistency of the feces, tend still further 
to lead to constipation. The final effect is a resultant of all th 
factors above mentioned and depends on which of them have th« 
upper hand or the predominating influence. This varies in different 
animals. Thus in cats and dogs, morphin ordinarily produce 
purgation. In man the result may be constipation, but very ofte: 
the peripheral stimulating action is sufficient to prevent it. Again, 
it is well known that morphin fiends suffer alternately from obstinate 


constipation and frightful diarrhea. 


Turning now to the benzylisoquinolin group of opium alkaloids, 
of which papaverin is the chief representative, we find that their 
peripheral effect is very different from that of the morphin group 
just considered. The Viennese investigator Pal" has called attention 
to th» peculiar properties of papaverin, and this drug has been stil! 
further investigated by Popper" and by the present author.” Papa- 
verin has the interesting and remarkable faculty of producing an 
inhibition of the contractions and relaxation of the tonus in all kinds 
of smooth-muscle structures. Thus it has been shown to produce 
a complete relaxation and marked inhibition of movements of th¢ 
intestinal muscle, and that both in isolated preparations and in the 
intact body (Fig. 3) a similar effect, differmg only in degree, is 
produced by the other benzylisoquinolin alkaloids narcotin and 
narcein (Fig. 2). Furthermore, it has been shown by Popper and 
others that the inhibitory effect of papaverin follows minute quanti- 
ties of the drug and that small doses of that alkaloid are sufficient 
to counteract the tonic and stimulating effects of much larger doses of 
morphin. Still further it has been pointed out by the present author 
in conjunction with Johnson and Bollinger® that papaverin has a 
marked local benumbing or analgesic effect upon sensory nerve 
terminals of the skin and mucous membranes, and it is justifiabl: 
to assume that the same effect may be produced upon the sensor) 
nerve-endings of the intestinal wall. 


18 Jacobi: Arch. f. exp. Path. u. Pharmakol., 1891, xxix, 171. 
16 Pohl: [bid., 1894, xxxiv, 86. 
17 Zentralbl. f. Physiol., 1902, 68. 
18 Pfliger’s Arch., 1913, cliii. 
’ Macht: Arch. Int. Med., 1916, xvii, 786. 
20 Jour. Pharmacol. and Exper. Therap., 1916, viii, 451, 
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The fact that small doses of papaverin and narcotin are sufficient 
to counteract the stimulating action of morphin and codein explains 
the empirical observation of some careful clinicians that opium is 
more constipating than morphin.*! Experiments made by the author 


Fic. 3.—Jejunum of cat. Showing normal rhythmic contraction. Contraction 
up-stroke. Effect of 2 mgm. of papaverin hydrochloride in 50 c.c. Locke's solution. 


Note marked relaxation of tonus and inhibition of contractions. 


Fic. 4.—TIleum of cat. Contraction = up-stroke. Showing the antagonistic 
ffeets of a mixture of morphin sulphate, 15 mgm., and papaverin hydrochloride, 
| mgm., on the same preparation. The inhibitory effect predominates. 


vith pantopon, a combination which contains 50 per cent. of morphin, 
proved that it possessed enough of the isoquinolin derivatives to 


2! Fronmiller: Loc. cit. 
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produce an inhibition of the bowel in place of the ordinary stimul: 
tion following morphin alone (Figs. 4 and 5). If we bear in min 


Fic. 5.—Ileum of cat. Contraction = up-stroke. Showing effect of pantoy 
10 mgm., in 50 c.c. Locke’s solution. 


Fic. 6.—Isolated pyloric sphincter of cat. Showing relaxation after papave1 
25 mgm., in 100 c.c. Locke's solution. 


Fic. 7.—Ileocecal sphincter of cat. Showing relaxation produced by papaveri 
15 mgm., in 50 c.c. 
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that crude opium in addition to the various isoquinolin derivatives 
also contains various inert bodies such as gums and the resins, ete., 
it is clear that it is even more constipating than a combination of 
the pure tetal alkaloids alone. 

Thus, as a result of careful pharmacological investigations, it is 
evident that morphin and opium possess very different therapeutic 

values in respect to their effect on the intestinal movements. 

ACTION ON THE PyLoric SPHINCTER. It may be well to devote 
a paragraph to the action of some opium alkaloids, and especially 
of papaverin, on the pyloric valve or sphincter, in view of their 
possible therapeutic applications. The spasmodic effect of morphin 
has already been sufficiently described. The effect of papaverin on 
the pyloric sphincter is a diametrically opposite one. Ioentgen-ray 
studies have shown that papaverin produces relaxation of the pylorus. 
The same has been confirmed by the present author in experiments on 
the isolated pyloric ring (Fig. 6) and the ileocecal sphincter (Fig. 7) 
Holzknecht and Sgalitzer® have suggested injections of papaverin 
in differential diagnosis of functional and organic spasm of the 
pylorus. Again, Delprat® injects papaverin for the relief of pyloro- 
spasm in infants. In connection with a study of the effects of papa- 
verin on the ureter and other smooth-muscle tissues in vitro it 
occurred to the author to suggest its use by mouth in infantile spasm 
of the pylorus. Inasmuch as the toxicity of papaverin is very low, 


such a procedure was deemed not to be dangerous. Accordingly, 
solutions of papaverin-hydrochloride have been administered to 
infants with pylorospasm in a few cases through a stomach-tube with 
very encouraging results. 


RENAL INFECTION.'! 


By Josepn F. Greisincer, M.D., 


ASSOCIATE IN GYNECOLOGY, MEDICAL COLLEGE OF VIRGINIA; ASSOCIATE SURGEON 
AT STUART CIRCLE HOSPITAL, RICHMOND, VA. 


At the outset we confess to have accomplished nothing more 
important than the reduction to something like a satisfactory work- 
ing basis of our sometime inapt conception of this subject. 

In common with many others, we have been depressed by the 
enormous extent and wondrous complexity of the literature to which 
we are now perhaps contributing a further burden. However, a 
careful compilation and consultation of our own experience, taken 


22 Miinchen. med. Wehnschr., 1913, iii 
23 Nederl. Tijdschr. v. Geneesk, 1915, ii; 1311. 
1 Read before the Tri-State Medical Society of Virginia and the 


Carolinas at 
Durham, N. C., February 21-22, 1917. 
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in conjunction with a review of certain selected portions of this litera- 
ture, have gradually evolved conclusions of some definiteness which 
it may be worth while recording briefly. In a series of 125 cases sub- 
jected to cystoscopic diagnosis during the past two years about 30, 
or 24 per cent., were found to have extrarenal causes for the urinary 
symptoms presenting, and these, of course, are immediately excluded 
from the present consideration. Of the remainder, 60, or 63 per 
cent. of the true urinary group, were cases of renal infection of the 
non-tuberculous type. To this number are added, for general con- 
sideration, about 20 other cases in which the presence of renal 
infection was so evident as not to require cystoscopic diagnosis, 
and in which, for one reason or another, it was found inadvisable 
or impossible to employ the accepted methods of cystoscopic treat- 
ment. Thus, in a grand total of 115 urinary cases constituting th 
basis of this report, 80 were cases of non-tuberculous renal infection, 
presenting an incidence of nearly 70 per cent. 

GENERAL CONSIDERATION. It would appear that the chief 
cause of the disastrous confusion pervading the literature lies in 
two errors: (1) The attempt to erect into distinct clinical and 
pathological entities, conditions which are most probably consecu- 
tive events in the same general process. (2) The assumption that 
the character of the organism involved has no determining influence 
upon the course pursued by this general process in a given instance. 

Certainly, the picture has unfolded with greater clarity for us, 
and we have been able more intelligently to estimate our own cases 
since we have come to realize: (1) that the commonly accepted 
differentiations (pyelitis, pyelonephritis, pyonephrosis, perinephritic 
abscess, etc.) in reality represent initial; concurrent, or termina! 
stages of a general process (renal infection); (2) that the nature of 
the involved organism as between the pyogenic cocci on the one sid 
and the ubiquitous colon bacillus on the other has a profound influ- 
ence upon pathology, symptomatology, and treatment. 

In reference to the former there has been a gradual swing of 
sentiment in this direction in the last few years; as to the latter, 
it has been extremely interesting to note, running through the recent 
literature, a skein representing a true conception of the situation 
by a very few, and, by a few others, a clinical and therapeutic 
differentiation with an apparent lack of understanding of the 
pathological basis therefor. Most recently of all, Cabot and 
Crabtree? have presented a report which, though of no striking 
originality, is, in our judgment, of monumental importance in that 
it gathers into a coherent whole the scattered threads of this skein 
and surrounds it with a framework of case summaries representing 
investigative work of a very high order. 

Briefly stated, this new conception of kidney infection assumes, 


2? Surg., Gynec. and Obst., November, 1916. 
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on what appears to be sufficient evidence, that in the ordinary case 
the involvement begins primarily in the substance of the organ, 
including the pelvis and perinephritic tissue secondarily, if at all, 
so that a simple pyelitis rarely, if ever, exists without at some 
stage an inclusion of the parenchyma, though the same cannot be 
said of perinephritic abscess, which may at times be of entirely 
extra-urinary origin. The bacteriology concerns essentially the 
pyogenic coccus group on the one side and the typhoid colon group 
on the other. In the first named the process is more or less limited 
to the kidney itself, involving the pelvis little if at all; the lesions 
here are cortical abscesses, septic infarcts, diffuse suppuration, 
capsulitis, capsular abscess, and perinephritic abscess. In the 
typhoid colon group, on the contrary, the tendency is distinctly 
toward an attack on the convoluted tubules and the pelvis, and the 
lesion is a pyelonephritis which in some cases is so predominantly 
associated with the pelvis as to amount in clinical significance, if 
not in pathological accuracy, to a “pyelitis” pure and simple. 
The essential point in the entire consideration is the fact that the 
coccus has a strong inclination to abscess production and the colon 
bacillus none at all, though a pyonephrosis may easily (and neces- 
sarily) result from a bacillary infection if a ureteral obstruction 
becomes at any time added to the picture. 

Etiology. Considering the etiology, we are compelled by our 
experience to discard, at least in part, the time-honored generality 
that renal infection is dependent upon an antecedent focus of infec- 
tion and a kidney whose resistance has been lowered by such pre- 
disposing factors as stone, traumatism, obstruction, new growth, 
mobility, etc. The necessity of a bacterium is, of course, evident 
and the germ unquestionably comes from a preéxisting focus else- 
where in the body. This focus may be a tooth, a tonsil, a furuncle, 
the gall-bladder, the appendix, the intestine at large, etc.; in the 
majority of instances we can merely assume its existence without 
being able to determine its location. 

The other half of the generality does not hold up so well. 

In determining the occurrence of infection, predisposing factors 
of the types noted are of very great importance when they are 
present, but in a very high proportion of cases they are entirely 
absent. In our series this factor entered into the situation in only 
35 per cent. of cases. In the others the nature of the predisposing 
element was as obscure as the identity of the antecedent focus. 
Very probably the common determining factors are less often the 
gross lesions enumerated above and more often the impalpable 
influences associated with lowered systemic resistence in general, 
chronic toxemias (particularly from the intestinal tract), the viru- 
lence of the particular strain of germ involved, the number of 
organisms reaching the kidney, and the duration of their travel 
kidneyward. 
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In this connection we call attention to several important con- 
siderations. ‘The kidney is an excretory organ for bacteria com- 
parable to the liver. Germs are probably being constantly fed into 
the blood stream from various sources and carried to these organ 
for elimination. It is possible for this elimination to occur without 
any damage to the kidney itself. We have recovered pure culture 
of pneumococci from the urine of a pneumonia patient who had 
no renal involvement. Numerous other such cases have been 
reported. osenow has shown, however, that germs lurking in 
infected areas may from time to time undergo modification and 
acquire hitherto unpossessed selective affinities for certain struc- 
tures including the kidney. Such a germ feeding into the blood 
stream would no longer harmlessly pass the kidney. On the con- 
trary, it would here find its new elective localization and fall upo: 
it. Thus, so far as organisms are concerned, they may be immedi- 
ately of such high virulence as to infect the kidney promptly 
they may be of a lower grade of virulence, but in such massiv: 
number as to have essentially the same effect: they may be of such 
a type as to fall an easy prey to the physiological activity of th 
kidney and do no harm; or, finally, they may originally have been 
of this latter class, but subsequently have developed selectiv« 
destructive powers against the kidney. The germs with which we 
have dealt in our series are in 54 per cent. of the bacteriologicall: 
differentiated cases colon bacilli and in 30 per cent. staphylococci 
and streptococci. There were 16 per cent. of mixed infections, and 
evidence in many indicating that the colon bacillus was a secondary 
offender. In reference to the predisposing resistance—lowering 
factors, the outstanding feature, apart from the minority of gross 
lesions already mentioned, was chronic constipation, which with its 
accompanying toxemia was present in such a high percentage of 
cases as to demand very serious consideration. In quite a large 
number of cases no predisposing factor whatsoever was evident. 

As to the avenue traveled by the organism in its journey to the 
kidney, the discussion is already voluminous enough and heated 
enough to make it unnecessary for us to add another word to it. 
We content ourselves therefore with the bare assertion that we con- 
sider the evidence: 

1. Overwhelmingly against the so-called ascending infection 
except in a very few cases. 

2. Not sufficient to identify the infection with the lymph current 
as a common occurrence. 

3. Conclusively in support of a hematogenous route in a vast 
preponderance of cases. 

SYMPTOMATOLOGY. Pyonephrosis is a terminal event with a 
symptomatology of its own which need not be considered at this 
time, and much the same may be said of the perinephritic abscess 
consecutive upon primary renal conditions. Of the latter the infec- 
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tions may vary from the extremely chronic to the violently acute. 
From the prognostic and therapeutic view-point a bacterial differen- 
tiation of the acute forms is important, and is often possible when 
all available diagnostic measures are employed. A coccus infection 
of severe grade will present high fever, chills, rapid pulse, high 
leukocytosis, pain on the affected side, abdominal tenderness and 
spasm, and a rapidly progressive toxemia. Blood cultures may 
show the organism. A colon infection of severe grade will present 
the same symptoms, though usually in lesser degree, and commonly 
the toxemia will not be so marked. Here also a blood culture will 
often prove positive. For immediate diagnostic purposes, however, 
consideration of the urine and function will prove of greatest value. 
Involving a portion of the kidney distant from the pelvis, and not 
particularly concerned in the elimination of phenolphthalein, a 
coccus infection often produces little or no change in the micro- 
scopic appearance of the urine or of the functional capacity of the 
kidney as measured by the dye output. So much is this true that 
the pronounced abdominal symptoms and the insignificant urinary 
findings often lure the diagnostician into an ineffective intraperi- 
toneal operation. With bacillary infections, on the contrary, the 
pelvis and the convoluted tubules are primarily involved, pus, 
bacteria, and other pathological elements appear promptly in the 
urine, and the function is very profoundly affected. 

The question of whether any renal infection is ever strictly 
unilateral is still sub judice. We believe the vast majority of such 
infections, acute and chronic, to be bilateral in spite of temporary 
absence of pus and bacteria from one of the kidneys. Notwithstand- 
ing this we feel convinced that there is definitely, though rarely, 
such a condition as an acute unilateral infection of the type described 
by advocates of this belief as “suppurative infarct.”” Furthermore, 
we believe that in the common bilateral acute infections the 
pathology is often, if not commonly, much more pronounced upon 
one side than the other. 

We pass over the mixed infections representing the engrafting of 
a secondary colon infection on a primary coccus base or the reverse. 
Such cases, particularly when associated with gross lesions such as 
stone or stricture, present a complex urinary picture and a pathology 
still more complex. In most instances the interpretation of the 
picture is a matter of mere conjecture. 

In the symptoms summary which follows, based on the cysto- 
scopic series, we include both the chronic and the ordinary acute 
cases, excepting only the fulminating types just described. Certain 
“ases appear to have been chronic from the outset; the usual history 
is an griginal more or less acute attack, subsidence into a mild 
chronie condition (often with almost complete remissions), and 
thereafter periodic acute or subacute outbursts. The chief charac- 
teristics noted are as follows: 
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Age, Sex and Race. We have wasted no time over these con 
siderations. Renal infection is no respector of person, and occurs 
frequently in young and old, male and female, white and black. 

Etiology. Apart from the gross accompanying lesions referred 
to more in detail under the head of associated conditions the etiology 
is often quite obscure. In 30 per cent. of our cases it was entirely 
undetermined, and in many others it could only be assumed. Of 
these latter a group constituting nearly 20 per cent. of the whole 
presented chronic constipation as the outstanding factor. A recent 
history of typhoid fever was present in 2 cases. Definite pre- 
existing foci were determined in 10 per cent. of cases as follows: 
Pyorrhea, throat infection, puerperal sepsis, operative wound infec- 
tion, salpingitis, and traumatic hand infection. Reduplication of 
ureters was present in 3 cases, stricture of ureter in 5 cases, great 
mobility of kidneys in 5 cases, stone in 8 cases. 

Bacteriology. ‘The offending organism was identified in slightl) 
over 50 per cent. of the cases. In 5 per cent. no germ could be 
located either by stain or culture. In the remainder the bacterio- 
logical records are incomplete, a gross error which in the future 
we shall attempt to avoid. Of the cases in which the germ was 
identified, 54 per cent. were colon infections, 30 per cent. coccus 
infections, and 16 per cent. mixed colon and coccus infections. 

Course. The clinical duration of the lesion varied between one 
day and fourteen years. 

Associated Conditions. In 35 per cent. of cases gross predisposing 
urinary lesions such as stone, stricture, and prolapse were present. 
In the stone cases it was often difficult or impossible to judge between 
cause and effect, and the same may be said of the strictures. So 
far as prolapse is concerned, it is interesting to note that in all cases 
the mobility was unilateral, but the infection bilateral except in 
one instance. A great variety of extra-urinary associated condi- 
tions presented themselves, mostly negligible from the etiological 
point of view. Pelvic complications in women were found rather 
often, particularly salpingitis, displacements of the uterus, and 
large fibroid tumors. The previous histories of the patients con- 
tained the usual citation of childhood infections, of which no 
particular note is taken here. Considerable significance attaches to 
the frequency with which these previous histories contained refer- 
ence to “malaria,”’ chronic appendicitis, and gall-stones. In several 
of these, long treatment, removal of the appendix, or exploration 
of the gall-bladder had failed to do what the ureteral catheter 
subsequently easily accomplished. 

Side Affected. In70 per cent. of cases the infection was bilateral. 
The unilateral cases were either of the type known as “ipfarct”’ 
or presented some condition definitely interfering with the vitality 
of the kidney involved: solitary kidney, rudimentary third pelvis, 
strictured ureter, stone in pelvis or ureter, mobility with kink of 
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ureter. We are inclined to question the existence of a unilateral 
infection exclusive of these two types. No such case appeared in 
our series. It is important to note, however, that the infection is 
commonly predominant upon one side, and that its existence upon 
the other (where it may be entirely dormant) can often be demon- 
strated only after very careful microscopic and cultural examination. 

Initial Symptom. ‘This was definitely stated in 90 per cent. of 
cases as follows: pain, 46 per cent.; bladder disturbance, 32 per cent.; 
fever, 6 per cent.; vomiting, 4 per cent.; general weakness, 2 per 
cent. 

Predominant Symptom. In about 88 per cent. it was possible 
to determine the predominating symptom of the attack. In a few 
cases two or more symptoms were given equal prominence, and this 
accounts for the apparent discrepancy in the percentages: pain, 
GO per cent.; bladder disturbance, 15 per cent.; fever, 10 per cent.; 
malaise, 10 per cent.; vomiting, 2 per cent. 

Bladder Disturbance. Frequency of urination was present in 
81 per cent. of cases and painful urination in 66 per cent. Combining 
the two a total of 86 per cent. of cases presented bladder disturb- 
ance of some kind and degree, occasionally slight but usually quite 
marked. 

Pain. In our cases this presented a definitely higher incidence 
than that observed by many others, and it is in fact one of the 
outstanding features of the symptomatology. It was present in 
77 per cent. of cases, and varied from a dull ache to a seizure of such 
severity as to require morphin. ‘The pain was commonly located 
in the lumbar region, but sometimes appeared over the bladder, 
throughout the entire abdomen, under the costal arches, in the 
inguinal regions, and across the sacrum. It is interesting to note 
that it was commonly unilateral in spite of the fact that in many 
cases the urine of the opposite side showed findings of equal, some- 
times greater, significance. The same thing may be said of local 
tenderness, which was found in 60 per cent. of cases. 

Fever and Chills. A definite history was obtained in 54 per cent. 
of cases. 

Gastro-intestinal Disturbances. Gastro-intestinal disturbances 
were present in 43 per cent. of cases. 

Malaise. ‘This was noted in 40 per cent.; in about 25 per cent. 
definite loss of weight was complained of. 

Pyuria. This was absent in but 1 case, a perinephritic infection 
apparently originating in a kidney lesion without pelvic outlet. 
The amount of pus present varied enormously and offered no con- 
stant indication of the gravity of the process. Some of the most 
stubborn of the cases showed but small amounts. The findings were 
bilateral except as noted under “side affected,’ but commonly 
there was considerable difference in the two sides. We observed 
with interest that many cases which at first appeared unilateral 
eventually developed pus and positive cultures on the other side. 


890 GEISINGER: RENAL INFECTION 


Hematuria. Blood was present in the urine in sufficient quantity 
to be seen by the patient in 10 per cent. of cases. No attempt was 
made to compile the microscopic findings. 

Leukocytosis. In the more acute stages there may be leukocytosi 
of varying degree. Septic infarcts commonly produce a high total! 
leukocyte and polynuclear count. In the chronic cases it is distinct]: 
unusual to find any blood reaction. Furthermore, it is important 
to note that in a certain percentage of acute cases there will be no 
blood change. We have witnessed an initial attack with chills 
malaise, temperature of 103°, and a normal leukocyte and differen- 
tial count. 

Function. In something over one-third of the cases separat 
function test was done with phenolphthalein as an indicator. | 
common with the experience of others our results here have bee: 
somewhat confusing, and we are more and more impressed with tly 
importance of a careful consideration of the clinical aspects of the 
case before placing too great a reliance upon the dye tests in the 
chronic cases. In several instances the pathological condition has 
been accurately pictured by the indicator, a low or absent reading 
suggesting the nephrectomy subsequently done, with a classical 
compensation on the opposite side. At other times, however, very 
low readings have meant nothing more than the presence of a stone 
or some other disturbing element which did not essentially involve 
the parenchyma, and the removal of which would permit prompt 
return of the function to normal. As it is often impossible to 
separate these two types clinically, direct inspection of the interior 
of the kidney at the time of operation is the only safe guide to 
nephrectomy. In a very few cases we have found higher function 
on the affected side than on the other (one septic infarct and one 
stone kidney). However, certain modifying elements were present 
in both these cases. Finally, we have encountered several cases of 
apparent hyper-permeability to the dye in which abnormally high 
readings were present in spite of more or less marked lesions on on¢ 
or both sides. 

Cystoscopic. In 40 per cent. of cases the bladder picture was 
absolutely negative, and in 23 per cent. nothing further was noted 
than an edema or congestion of the trigone suggesting a chronic 
irritation. Cystitis was well marked in 20 per cent. of cases and of 
moderate severity in 12 per cent. of others. One cannot fail to be 
impressed with the remarkable ability of the bladder to resist infec- 
tion in the presence of a stream of purulent and bacteria-laden urine 
which may have been flowing across it for years. In slightly over 
40 per cent. of cases, pyelography was done with collargol or thorium, 
and with no bad results. This measure was of considerable value, 
but we could not so systematically as Braasch (though quite fre- 
quently) trace in the pelvic outline the signs of infection which we 
nevertheless demonstrated to be present. 
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TREATMENT. The question of treatment involves numerous 
considerations. A perinephritic abscess must, of course, be promptly 
drained, and, if of renal origin, subsequent investigation must 
determine the fate of the kidney itself. A pyonephrosis commonly 
requires a nephrectomy. Infected stone kidneys must be dealt 
with according to circumstances; some have to be excised; in others 
it is possible, though difficult, to remove the stone, and later on 
rid the pelvis of its infection by suitable cystoscopic measures. 
If a stricture of the ureter is associated with a pyelitis it will have 
to be dilated, and similarly an infection dependent upon prolapsus 
will necessitate nephropexy. 

Cases without these gross complicating lesions present a problem 
to themselves. As a rule we are reluctant to adopt manipulative 
procedures in an acutely inflamed urinary tract, but very often we 
feel that no other recourse is left. The acute coccus infections often, 
and the acute bacillary infections rarely, reach surgical proportions. 
‘The progressive toxemia accompanying the so-called unilateral in- 
farct or the bilateral coccus infection(with preponderance of pathology 
on one or the other side) may within a few days or hours imperatively 
demand drainage of cortical abscesses or even nephrectomy. We 
would, however, advise extreme caution lest we too hastily adopt 
this irrevocable measure. In many cases such kidneys have an 
astounding reactive ability, and the patient with almost dramatic 
suddenness will pass from great danger to comparative safety. 
Moreover, we will hereafter refuse to recommend or adopt the more 
radical procedures until a preliminary lavage of the pelvis has been 
undertaken. We are aware that in this type of infection the inacces- 
sible cortex is chiefly involved and lavage supposed to be of ques- 
tionable value. However, in several cases (two of them still under 
treatment) silver nitrate irrigations of the pelvis have aborted 
attacks which appeared to be imminently demanding nephrectomy. 
We regret that lack of space prevents detailed reports of these cases. 
In the last of the series the clinical picture was absolutely classical, 
including a positive staphylococcus blood culture. Should lavage 
fail, however, we would then unhesitatingly remove the offending 
kidney. 

When the coccus infection is not of this fulminating type it will 
generally subside rather promptly, though it will sometimes pass 
over into a chronic condition. The acute colon bacillus infections 
will rarely at any time require operative measures; the toxemia here 
is usually less severe, but there is a much greater tendency of the 
infection to relapse into the chronie with periodic acute exacerba- 
tions. Treatment of the chronic infections and of these latter acute 
forms may be considered under the same terms. Attention to diet 
rest, sleep, fresh air, and general hygiene are important. The most 
valuable internal medication consists of draughts of pure water. 
We cannot overestimate the importance of demanding that the 
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patient systematically flood the urinary tract. Antiseptic drugs 
have been disappointing. The formaldehyde-carrying formula 
(urotropin) have a definite germicidal action in the bladder whe: 
properly used, and a similar but vastly less potent action at th« 
level of the pelvis of the kidney. In the substance of the organ wher: 
the cocci are lodged they are of no value whatever. The idea! 
urinary antiseptic has yet to be found; in the meantime we would 
add methylene blue and quinin to the therapeutic arsenal. Vaccines, 
autogenous or otherwise, have not proved their case in our hands 
Our judgment would instruct us, however, that this is probabl) 
less the fault of the vaccine than of our understanding of its proper 
application. We are rather convinced that vaccines will eventual]; 
be of much service in these conditions, and we desire to push our 
investigations in this direetion. The remedy par excellence is lavag: 
of the pelvis. We deprecate the discouraging tone of a recent 
publication.? Our experience in many cases utterly contradicts th« 
conclusions of this writer. In his opinion kidney infections, curable 
through pelvic lavage, owe their recovery to catheter dislodgment 
of material which blocks the lumen of the ureter, and hence he 
believes that “the less dangerous procedure of simple uretera| 
catheterization”’ is equally efficacious. In expert hands a proper| 
conducted lavage is without danger, and in more than 200 pelvi 
irrigations we have yet to meet a single one of the sequele men- 
tioned in this article. Obstructive material has not often beer 
present in the ureter in our cases. Furthermore, in many instances 
in which we have practised preliminary diagnostic catheterization 
without lavage, but with theoretical removal of the obstruction, 
there has been an entire absence of the improvement which has 
followed later when systematic lavage was undertaken. In brief, 
our experience, so far as we are concerned, negatives every point 
advanced by this author. 

For lavage we have abandoned all other media in favor of silver 
nitrate and formaldehyde. Of the two, silver is much the more con- 
stantly effective. The precipitate of silver chloride in the urine is 
disconcerting and has led us from time to time to search for som: 
substitute. Invariably, however, we have been forced by clinical 
results to return to silver. We have failed to note, however, that 
the higher percentages (5 per cent.) are of any greater effect than 
the lower (1 per cent.). 

It must be remembered that in spite of all treatment, including 
lavage, some infections will prove ineradicably rooted in the pelvis 
Temporary improvement can often be effected in these cases, and 
by periodic séances the condition can be held more or less constantly 
in leash; but a permanent complete cure appears hopeless unless 
nephrectomy is undertaken. 


3 Surg., Gynec. and Obst., January, 1917. 
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For years clinicians have used the term splenic anemia to desig- 
nate a condition manifested by splenomegaly and by anemia 
supposedly due to disturbances in the spleen. The term was long 
made to cover a conglomeration of anatomical lesions, among them 
the primary splenomegaly of Gaucher, the congenital and acquired 
forms of hemolytic jaundice, and the so-called Banti’s disease. 
The first two recently have been eliminated and classified elsewhere, 
and it is with the last named that we purpose to treat in the present 
communication. It will be shown, we think, that Banti’s disease 
as an entity has no legitimate claim to recognition, and that the 
designation is an encumbrance in the nomenclature of splenic 
diseases; that it really represents a splenic manifestation of syphilis 
usually with, but occasionally without, concomitant sclerotic 
changes in the liver, and that all the clinical and anatomical 
requirements of the disease as originaily postulated by Banti are 
adequately satisfied by syphilis. 

Banti’s disease, according to the original description of the 
Italian pathologist,' is divisible into three symptomatic stages, 
namely, the pre-ascitic, the intermediary, and the ascitic. The 
pre-ascitic stage is inaugurated by insidious hyperplasia of the 
spleen, the organ commonly reaching several centimeters below the 
level of the costal slope before the enlargement is detected, by 
diminution in the number and in the hemoglobin content of the 
red cells, and by poikilocytosis and microcythemia, but without 
changes in the number or in the ratio of the white cells. At this 
stage exploration of the abdomen reveals a markedly enlarged 
spleen and a liver that is perfectly smooth or slightly irregular in 
contour, the sclerotic changes being limited in extent and so dis- 
tributed as not to interfere with the portal circulation. The inter- 
mediary stage is attended by digestive disturbances dependent 


1 Banti: Semaine Méd., July 11, 1914, p. 318. 
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upon chronic passive congestion of the gastro-intestinal mucou 
membrane, and occasionally by hemorrhages. In the asciti: 
stage the abdomen fills with serous fluid, thus completing th 
cycle of portal obstruction, jaundice may or may not be present 
emaciation and anemia are extreme, and death supervenes 
Autopsy reveals enlargement of the spleen to the extent of fron 
500 to 1200 gm. or more, and the liver is cirrhotic. 

While Banti’s exposition constitutes a straightforward descrip- 
tion of what he undoubtedly believed to be a distinct disease, it 
is none the less a confusing contribution to the subject of spleni 
pathology, and, to confound matters still further, Osler, in thi 
country, stood sponsor for Banti’s views in a paper founded almost 
exclusively on clinical observations, thus helping to perpetuat 
error in regard to a subject already hopelessly involved and based 
on an insecure ‘anatomical foundation. Others still more boldly) 
included under the caption of Banti’s disease such lesions as trau- 
matic thrombosis of the portal vein and its tributaries attended b: 
secondary splenomegaly,’ enlargement of the spleen associated with 
patency of the umbilical vein,‘ etc. 

Syphilis as a factor in Banti’s syndrome has received considera- 
tion in isolated instances only. For example, in a syphilitic splee: 
Marchand found histological changes identical with those described 
by Banti, and advanced the view that many cases of so-called 
Banti’s disease may be due to preservation of a congenital syphilitic 
splenomegaly. In a case reported by Coupland® the clinical fea- 
tures were typical of Banti’s disease, but operation for removal of 
the spleen revealed the gnarled liver of syphilis. In the case report 
of three operations for splenectomy in syphilitic subjects Giffin 
has drawn an entirely acceptable picture of Banti’s disease, and 
similar cases have been recorded from time to time by Hartwell, 
French and Turner,’ QOsler,!° Anderson,'! Caussade and Levi- 
Franckel,!? Queyrat,"’ and Hochhaus.“ As far as we have bee! 
able to learn, however, there has been no systematic attempt t 
establish a relationship between syphilis and Banti’s disease. 

Enlargement of the spleen, exclusive of the gummatous variet) 
is not an uncommon event in syphilis, and occurs both in the con- 

2 Osler: Am. Jour. Men. Sc., 1902, exxiv, 751. 

8’ Heller: Verhandl. d. deutsch. path. Gesellsch., Jena, 1904, p. 182. 

4 Baumgarten: Arbeit. aus dem path. Instit. zu Tiibingen, Leipzig, 1907, vi, 

& Marchand: Miinchen. med. Wehnschr., 1903, J, 463. 

6 Coupland: British Med. Jour., 1896, i, 1445. 

7 Giffin: Am. Jour. Men. Sc., July, 1916, p. 5. 

8 Hartwell: Med. Record, March 28, 1914, p. 593. 

® French and Turner: Proc. Royal Soc. Med., 1913-14, vii, 77. 

10 Osler: Clinical Jour., 1914, xliii, 462. 

11 Anderson: Canada Lancet, 1914, xlvii, 740. 

12 Caussade and Levi-Franckel: Bull. et mém. Soc. méd. des hép. de Paris, 191 
xxxvii, 1029. 

13 Queyrat: Ibid., 1914, xxviii, 296. 

14 Hochhaus: Miinchen. med. Wehnschr., 1904, li, 1410. 
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genital and acquired disease. In a study of 348 cases of spleno- 
megaly in children, Carpenter found 57 cases in congenitally 
syphilitic subjects, syphilis, as a cause of splenomegaly and anemia, 
ranking second only to rickets, of which there were 60 cases. The 
clinical indications were those of the so-called anemia infantum 
pseudoleukemica of von Jaksch. That the syphilitic splenomegaly 
of childhood may persist is suggested by its frequent association 
with syphilitic cirrhosis—hepar lobatum—in the deferred congenital 
syphilis of young adults. 

In the early stages of acquired syphilis in adults the spleen is 
palpably enlarged in about one-third of all cases, but the enlarge- 
ment is to be ascribed in great measure to participation of the 
splenic follicles in the general lymphoid hyperplasia by which this 
period of infection is attended.'® The spleen in the later stages of 
acquired syphilis, however, may show inflammatory overgrowth of 
connective tissue to such an extent as to constitute the chief factor 
in an enlargement which may attain proportions second only to 
the splenomegaly of Gaucher and of myelogenous leukemia. More- 
over, the syphilitic splenomegaly in question may exist quite inde- 
pendently of cirrhotic changes in the liver, and, in certain instances, 
it combines with anemia to fulfil the essential requirements of the 
first, or pre-ascitic stage of. Banti’s disease, in which symptoms 
referable to disturbances in the liver are conspicuous by their 
absence. Thus in one of Giffin’s cases’? the patient was a woman, 
aged forty years, who stated that her spleen had been enlarged for 
twelve years. There was a marked anemia of the secondary type. 
At operation it was observed that the liver was smooth. The 
spleen was removed, and measured 30 x 17 cm. and weighed 900 
gm. Microscopic examination showed the presence of a diffuse 
fibrosis corresponding to that described by Banti, together with 
numerous spirochetes in the walls of the splenic vessels. In the 
autopsy room at Bellevue Hospital we have several times noted 
the presence of splenomegaly in syphilitic subjects without atten- 
dant cirrhotic changes in the liver, while the association of anemia 
and splenomegaly with the scarred and coarsely lobulated liver of 
syphilis is one of the commonest and most characteristic combina- 
tions encountered in luetic subjects, frequently presenting a clini- 
cal picture indistinguishable from that of Laennec’s cirrhosis, with 
which, indeed, and the later stages of the so-called Banti’s disease 
it often is confounded. Thus in 50 cases of hepar lobatum exhib- 
ited among 4880 autopsies at Bellevue Hospital, 32, or 64 per cent., 
were accompanied by enlargement of the spleen,'® and of 17 cases 
in which the weight of the spleen was recorded, the average was 


4 Carpenter: Brit. Med. Jour., 1903, ii, 463. 

16 Douglas Symmers: Am. Jour. MEp. Sc., December, 1910, p. 
17 Giffin: Loe. cit. 

18 Douglas Symmers: Jour. Am. Med. Assn., 1916, lxvi, 1457. 
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634 gm., or 434 gin. in excess of the extreme normal weight of 200) 
gm., and in 65 per cent. of the cases the enlargement was dependent 
upon diffuse overgrowth of connective tissue. The individual 
weights were 275, 300, 420, 440, 460, 500, 530, 540, 600, 620, 630 
730, 750, 800, 840, 980 and 1340 gm. 

Of 24 cases of Laennec’s atrophic cirrhosis of the liver occurring 
in syphilitic subjects the spleen was described as enlarged in () 
cases, in 8 cases the size was not indicated, and in 10 cases th« 
weights were, respectively, 270, 370, 400, 500, 500, 500, 620, 730, 
740 and 1300 gm., giving an average of 593 gm., or 393 gm. in excess 
of the extreme normal weight. However, in 17 cases of atrophic 
cirrhosis occurring in non-syphilitic subjects the average weight 
of the spleen exceeded the extreme normal limit by only 112 gm. 

The tendency of syphilis is to pursue a course marked by inflam- 
matory changes resulting in overproduction of connective tissue. 
In no organ is the inimical effect more pronounced than in the 
liver, in which sclerotic changes are frequently ascribable to syph- 
ilis. In atrophic cirrhosis, however, the cause most often invoked 
is, of course, alcohol. Nevertheless, of 84 frank examples of Laen- 
nec’s cirrhosis encountered among 4880 autopsies at Bellevue 
Hospital there were definite syphilitic lesions in other organs in 
24, or in 28.5 per cent., distributed thus: syphilitic aortitis 12, 
chronic interstitial orchitis 11, indurative atrophy of the base of 
the tongue 5, pigmented atrophic pretibial scars 4, stenosis of the 
rectum and penile scarring one each. In this connection it is of 
moment to recall that of all recent cases diagnosed clinically in 
Bellevue Hospital as atrophic cirrhosis of the liver the Wassermann 
reaction with the cholesterin antigen was positive in about 80 
per cent., and in a number of these cases the diagnosis was confirmed 
by postmortem examination. The facts in question, considered in 
connection with the known tendency of syphilis to induce sclerosis 
of connective tissue, and the peculiar susceptibility of the liver, 
show that syphilis, even when acting alone, is a powerful factor 
in the etiology of atrophic cirrhosis of the liver, and that when 
coupled with the destructive effects of alcohol on the liver cells 
themselves its potency in the matter of stimulating the production 
of connective tissue is still further increased. 

Of that variety of cirrhosis of the liver in which syphilis is uni- 
versally recognized as the sole exciting cause, namely, the so-called 
hepar lobatum, 50 cases were encountered among 314 syphilitic 
subjects coming to autopsy in Bellevue Hospital. The lesion 
occurred oftenest between the ages of twenty and fifty years. In 
half of the cases there were definite anatomical lesions of syphilis 
in other parts, particularly in the skin, the visible mucous mem- 
branes, and the osseous system. The spleen was described as 
enlarged, considerably enlarged, or greatly enlarged in 32 cases, 
or in 70 per cent. 
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In a number of cases the postmortem discovery of syphilitic 
changes in the liver was purely accidental, just as autopsy commonly 
reveals well-marked examples of atrophic cirrhosis in subjects in 
whom, during life, there was not the slightest reason to suspect 
changes in the liver. In 30 of the 50 cases of hepar lobatum, how- 
ever, it was possible to secure a clinical history, and, of this number, 
15 admitted infection by syphilis, or presented.a suspicious history 
of contamination. 

In 18 of the cases (or 60 per cent.) the liver was palpated during 
life and in 9 cases the spleen was felt. Twelve of the patients were 
jaundiced, in 15 ascites was present, in 9 there were subcutaneous 
varices, and hemorrhoids in 7. Fourteen patients gave a history 
of frequent vomiting, and in 7 hematemesis had occurred. Pain or 
tenderness in the abdomen occurred in 23 and was referred to the 
region of the liver 11 times. In 8 of the 23 patients the abdominal 
pain was the chief and most persistent complaint. Secondary 
anemia was present in 11. In short, the clinical composite in 
syphilitic cirrhosis of the liver, whether of the hob-nail or coarsely 
lobulated type, is an absolute counterfeit of that formulated by 
Banti for the intermediary and ascitic stage of the disease desc ribed 
by him as an independent entity. 

The blood picture in syphilis varies from that of an anemia of 
the chlorotic type, observed oftenest in the active stages, to one 
of the pernicious variety occurring in the late secondary and ter- 
tiary periods. Anemia of the simple secondary sort is exceedingly 
common. Banti contended that the splenomegaly in the disease 
described by him was the primary lesion, and that the spleen 
elaborated toxic substances which not only caused the anemia, 
but were also productive of the cirrhotic changes in the liver. In 
support of this he maintained that splenectomy is not uncommonly 
followed by relief of anemia, and cited cases operated upon by 
Spencer Wells, Czerney, Pean and others. Certain of Banti’s 
followers went further and claimed that if splenectomy were done 
not only did the anemia disappear, but the cirrhotic changes in 
the liver did not arise or, if already present, ceased to progress or 
even disappeared! ‘The sophistry of this method of reasoning is 
too patent to merit discussion. It is true that in certain cases 
removal of the spleen is followed by improvement. In the same 
way splenectomy in both the congenital and acquired forms of 
hemolytic jaundice is often followed by complete and permanent 
dissipation of the jaundice and by disappearance of the changes 
in the blood. In the splenomegaly of syphilis there is likewise 
evidence to show that splenectomy is commonly succeeded by relief 
of mechanical symptoms as well as of disturbances in the circula- 
tion, and that the anemia is apt to undergo marked improvement 
or to disappear entirely. 

1” Coupland, Hartwell, Giffin: Loc. cit 


SOS NORRIS, SYMMERS, SHAPIRO: BANTI'S DISEASE 


According to Banti the histological changes in the spleen in the 
disease described by him are characteristic, and are attended by 
thickening of the capsule, by diffuse overgrowth of the interstitial 
connective tissues, and by sclerosis of the Malpighian follicles. 
In the course of numerous histological investigations of the spleno- 
megaly of syphilis we have invariably encountered identical altera- 
tions. Moreover, sclerosis of the follicles, to which Banti and his 
adherents attach great significance, is one of the commonest changes 
to be observed in the lymphoid tissues of the spleen and in the 
germinal centers of the lymph nodes throughout the body in cases 
of recessive status lymphaticus. It is a well-established fact that 
sudden death in subjects of status lymphaticus is attended by wide- 
spread necrosis of the germinal follicles in the spleen and lymph 
nodes.”” It is equally- well recognized that subjects of status 
lymphaticus often survive the peril of sudden death despite numer- 
ous intervals of intoxication resulting in necrosis of the follicles, 
and that repair of the necrotic lesions is manifested by connective- 
tissue replacement of appearance identical with that described by 
Banti in the spleen. In fact, the picture is so constant and so 
characteristic that this finding alone justifies the diagnosis of 
recessive status lymphaticus—an opinion which we have confirmed 
on occasions too numerous to permit of any doubt as to its accuracy. 

Conc iusions. 1. ‘The so-called Banti’s disease is neither an inde- 
pendent clinical nor anatomical entity, and the designation should 
be eliminated from the nomenclature of splenic pathology, since it 
not only carries with it the objections customarily urged against 
the surnamed diseases, but is in reality a manifestation of visceral 
syphilis. This conclusion is based on the following facts: 

(a) The later stages of acquired syphilis are occasionally attended 
by enlargement of the spleen arising absolutely independently of 
cirrhotic changes in the liver, and, when combined with the sec- 
ondary anemia so constantly to be observed in the syphilitic, it 
fulfils the essential requirements of the first, or pre-ascitic stage of 
Banti’s disease as originally postulated. 

(b) In other cases of late acquired syphilis splenomegaly and 
cirrhosis of the liver are combined, in which event jaundice, subcu- 
taneous and submucous varices, ascites, digestive disturbances 
dependent upon chronic passive congestion of the gastro-intestinal 
mucous membrane, hematemesis, and related changes constitute 
an exact clinical counterpart of the picture given by Banti for the 
intermediary and final stages of the disease described by him. 

(c) The syphilitic cirrhosis of the liver just referred to is of two 
varieties, one corresponding to the atrophic or hob-nail liver of 
Laennec, in which syphilis is an etiological factor in at least one- 


Blumer: Johns Hopkins Hosp, Bull., October, 1903, p. 271. 
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third of all cases; the other, the coarsely lobulated liver (hepar 
lobatum), in which syphilis is universally recognized as the specific 
cause. 

(d) In 4880 autopsies at Bellevue Hospital cirrhosis of the liver 
occurred 74 times in 314 luetie subjects, or in 23.4 per cent., and of 
this number there was an associated splenomegaly of marked pro- 
portions in 48, or 64.8 per cent. Of the 74 cases, 50 were of the 
coarsely lobulated type and 24 of the atrophic or hob-nail variety. 

2. The histological changes in the spleen in the condition 
described by Banti are identical with those due to syphilis. The 
lesion is a chronic diffuse interstitial splenitis attended, in certain 
instances, by sclerosis of the Malpighian follicles. Banti and his 
followers attach great significance to the latter finding. As a matter 
of fact, sclerosis of the Malpighian follicles is characteristic only 
of recessive status lymphaticus, in which it occurs with almost un- 
failing regularity, and in the spleen of the so-called Banti’s disease 
it is but a coincident histological change. 
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Tue RoOENTGEN OF DISEASES OF THE ALIMENTARY 
CanaL. By Russet, D. Carman, M.D., Head of Section on 
Roentgenology, Division of Medicine, Mayo Clinic, and ALBERT 
Miter, M.D., First Assistant in Roentgenology at the Mayo 
Clinic. Pp. 558; 504 original illustrations. Philadelphia and 
London: W. B. Saunders Company, 1917. 


THe authors of this book are widely known by their writings 
and by professional reputation throughout the medical profession, 
as well as among roentgenologists, and their efforts in presenting 
this work should be duly rewarded by the just praise they have 
earned and deserve. It is a most valuable text-book for the begin- 
ner in roentgenology and reference work for the roentgen specialist, 
and it cannot fail to be of frequent use to those practising other 
branches of the profession. The book covers the entire subject of 
the roentgen diagnosis of those conditions of the alimentary canal 
in which this method is applicable. Very few pages are devoted 
to apparatus, as this is really foreign to the subject. The text 
is concise and clear and the illustrations are excellent, and have 
been well chosen from the wealth of material upon which the 
authors have had opportunity to draw. ‘Truly, this is a book of 
which we Americans have reason to be proud. The conditions of 
the alimentary tract that are within the scope of roentgen diagnoses 
are so numerous that space forbids making more than the general 
statement that all of them have been included. In many instances 
reproductions of the pathological specimens accompany those of 
the lesions as shown roentgenographically. The bibliography 
accompanying each section shows well the use the authors have 
made of literature and is an important feature that will appeal 
to the roentgenologist using the book for reference. Careful 
attention is given to technic, first in a chapter dealing with this 
subject generally, and then in connection with the examination 
of each portion of the tract. The roentgenographic and roentgeno- 
scopic signs of each condition are clearly described. These are 
features that must appeal to the student or beginner who lacks 
experience. Finally, a perusal of this book cannot do otherwise 
than convince the surgeon and the internist of the undoubted 
value of this aspect of roentgen diagnosis in skilful hands and its 
utter uselessness in those of the inexperienced. H. k. P. 
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ASTHMA: PRESENTING AN EXPOSITION OF THE NON-PASS!VE EXPIRA- 
TION THEORY. By OrviLLe Harry Brown, A.B., M.D., Ph.D., 
formerly Assistant Professor of Medicine, St. Louis University. 
With a Foreword by Grorce Dock, Se.D., M.D., Professor of 
Medicine, Washington University Medical School, St. Louis. 
36 engravings. St. Louis: C. V. Mosby Company, 1917. 


Dr. Brown has produced an interesting monograph, but one 
which we find more interesting than convincing. The book is offered 
as a substantiation of his theory of “non-passive expiration” as 
the cause of asthma. Briefly stated, this theory is that prolonged 
forcible expiration interferes with the flow of blood and lymph 
in the thorax, causing a congested, edematous condition of the 
mucous membrane. ‘The consequent swelling of the mucosa 
obstructs the passage of air through the bronchi, which gives rise 
to the characteristic dyspnea. Among the varieties of violent 
expiratory efforts which may cause this stagnation in the bronchial 
mucosa he lays special stress on coughing. 

In support of this theory he describes in some detail the anatomy 
and physiology of the respiratory tract, various historical data, his 
own observations of the paroxysms, and the results of certain thera- 
peutic measures. He has, however, an annoying habit of disregard- 
ing any physiological or clinical facts not in harmony with his 
theory. For example, one should imagine that if violent expiratory 
efforts were the important causative factor, asthma would occur 
very frequently after whooping-cough. The only explanation he 
has to offer as to why all coughs do not lead to asthma is that 
the production of this symptom “will depend upon several factors 
—namely: (1) the force, the duration, and the repetitions of the 
forceful expirations; (2) the strength of the walls of the vessels 
in the bronchial mucosa; (3) the extent, character, and severity of 
the bronchitis; (4) the strength of the right heart or its ability to 
withstand the increased pulmonary blood-pressure; (5) the natural 
resistance and resilience of the tissues; (6) the extent to which the 
expiration collapses or flattens the thin-walled bronchioles.” One 
should think that a coughing paroxysm severe enough to rupture 
bloodvessels in the eye, as frequently occurs in whooping-cough, 
ought to overcome the resistance of the vessels of bronchial mucous 
membrane. He ascribes the beneficial action of morphin to its 
retarding influence on respiration, but offers no word as to the 
modus operandi of atropin; while the beneficial effects from burn- 
ing the various “asthma powders” he attributes “largely, if not 
entirely, to the slow complete inhalation and deliberate, prolonged 
expiration.” 

In the treatment of asthma he recommends that during the 
attack either a combination of morphin and strychnin or adrenalin 
be given, but lays special emphasis on proper breathing. ‘The 
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patient should be urged to exhale slowly and to restrain, so far as 
possible the desire to cough. In the interval respiratory exercises 
should be given and the general health built up. He believes that a 
large proportion of asthmatics are tuberculous. 

The book shows an extraordinary industry in the search of the 
literature, over 500 authors being quoted. These citations would 
have been more useful if they had been in some way correlated; a 
simple jumble of what Smith, Jones or Robinson has recommended 
makes tiresome reading. Despite, however, Dr. Brown’s laborious 
investigations, we are not convinced that the mystery of asthma is 
as yet unraveled. H. C. W., Jr. 


MANUAL OF DisEASES OF THE Eye. By Cuarves H. May, M.D., 
Director and Visiting Surgeon, Eye Service, Bellevue Hospital, 
New York. Ninth edition. Pp. 426; 377 illustrations. New 
York: William Wood & Co., 1917. 


Tus last edition is a careful revision of those which have already 
been so well received. The author has kept always in mind the 
original plan not to make his volume too cumbersome for student 
or practitioner. The more commonly met ocular conditions are 
well and authoritatively considered, as is proper in a work of this 
nature; rare conditions and theoretical discussions are given but 
passing notice. 

The medical student who has not the time to devote to an inten- 
sive study of ophthalmology will find this treatise a most valuable 


work. B. F. B. 


Hanpsook or ANAtoMy. By James K. Youna; M.D., F.A.C.S., 
Professor of Orthopedic Surgery, Philadelphia Polyclinic. Fifth 
edition. Philadelphia: F. A. Davis Company, 1917. 


THAT compends of anatomy, of which the volume under review 
is a favorite example, are still largely used, is evidenced by the call 
for a new edition of this book within so few years. As a convenient 
means of review, or of refreshing the memory as to anatomical 
facts previously learned from dissection and the more elaborate 
text-books, compends have a legitimate role, provided that such 
epitomes are accurate and up to date. Depended upon, however, 
as the primary source of anatomical knowledge, as they too often 
are by students, they lamentably fail to convey an adequate under- 
standing of the subject. 

The incorporation of the Basle nomenclature (BNA) is an admir- 
able feature of the new edition. It is to be regretted that the 
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spirit of the text, too, has not been modernized, and the occasional 
misleading descriptions, perpetuating obsolete teachings of a 
generation ago, had not been replaced by the newer conceptions. 
An illustration of this fault is seen in the table of the Cranial Nerves, 
in which the olfactory bulb and tract—atrophiec parts of the rhin- 
encephalon—are still regarded as the first cerebral nerve. Then 
in the matter of “deep origins” of the mixed cerebral nerves the 
student is likely to be confused by failure to distinguish between 
the true deep origins of efferent fibers and the reception nuclei, 
in which the afferent fibers end. G. A. F. 


FOR THE Sick. A MANUAL FoR PuysicIANs AND PATIENTS. 
By SoLomMon Strouse, M.D., Associate Attending Physician, 
Michael Reese Hospital; Professor of Medicine at the Post- 
Graduate School, Chicago, and Maup A. Perry, Dietitian at 
the Michael Reese Hospital, Chicago. Pp. 270. Philadelphia 
and London: W. B. Saunders Company, 1917. 


Tuts small book—intended as a practical guide for physician, 
nurse, family, and patie nt, and to overcome the so-frequent misun- 
derstandings as to the patient’s diet and to offer, in practical terms, 
the proper foods, the reasons for it, and its preparation—fulfils its 


purpose well. 

After a brief chapter on food—its definition as to use, compo- 
sition and value, the Atwater tables are given and examples 
demonstrating its usage. 

The body requirements in heat units are very simply explained 
and illustrated. Hereupon follow, in separate chapters, diets in 
diseases of metabolism, of kidneys, of héart, of stomach, of intes- 
tines, of liver, of respiratory tract, of skin, in fevers, in obesity, 
and in anemia, scurvy, and goiter, and in each is reason for diet, 
point to be attained, specimen diets and how to prepare the different 
dishes. 

Most of the diets are now in use at the Michael Reese Hospital. 

It is well written, clear, and in terms easily understood by the 
usual patient. 

To the physician it offers a ready diet and a good guide. It 
helps very much to fill the frequent chasm between him and patient 
by the definite prescribing of what to eat and how to make it. 
It is a good book for the family library, the sanitarium and the 
hospital. J.D. 
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Pyloric Obstruction in Infancy.—Scnorer (Medicine and Surger 
1917, i, 541) reports a study of this subject based upon 3 cases of com- 
plete obstruction and 20 cases of spasmodic or intermittent obstruction 
at the pylorus. Pylorus obstructions in infancy were long overlooked 
and today there are many physicians who do not know of their existence 
and when they see them, take away their best food, mother’s milk, and 
put them on artificial and proprietary foods. We do not need mother’s 
milk for the feeding of infants, but in pyloric obstruction we can us: 
it to the best advantage. Recurrent projectile vomiting in infants 
should always arouse suspicion of pyloric obstruction. In infants it is 
of two types or different degrees of severity. In one, operative treatment 
is indicated and, in the other, medical treatment is as definitely indicated 
In all cases there probably ‘are pathological changes at the pylorus 
this in some cases progresses to being incompatible with life, in others 
it comes to a stand-still or recedes. Spasm plays a part, but whether 
this is physiological or functional, or merely enough to make the attacks 
spasmodic, is an open question. Differentiation of the cases may not | 
pertinent in the cases that come to us early, for in these cases we ma) 
try the medical treatment first; but in the cases seen a few weeks after 
onset, those in which the peristaltic waves are marked, a tumor can |. 
felt, the stools are scant and dark, resembling meconium; there is 
retention, as shown by test meals or the x-ray 6bservation after proper 
administration of the bismuth meal, and there is constant loss of weight 
- Those cases seen late in which it is difficult to bring out the peristalti 
waves, in which a tumor cannot be felt, in which there is little or no 
retention, and in which there are fecal stools, may: have the benefit of 
medical treatment for several days or a week before operation should 
be resorted to. Operation should be done, under these conditions; 
yomiting and retention are not decreased, and when there is no gain in 
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weight even though there be no palpable tumor. While gastric lavage 
twice a day may be the recognized medical treatment, this practically 
only is possible in the hospital or in wealthy families. Removal of a 
patient to the hospital often deprives it of its mother’s milk; therefore, 
if as good results can be obtained by proper feeding, the administration 
of bromide and belladonna with occasional washings must receive 
attention. The operation of Straus is the best. 

Deep Palmar Infections.— Bryer (Ann. Surg., 1917, Ixvi, 24) made an 
anatomical study of the surgery of palmar infections and says that his 
results substantiate those of Kanavel. He emphasizes the following 
points: The radial and ulnar burse lie completely behind the flexor 
tendons of the wrist, and extension of infection at this level tends to 
produce deep cellulitis of the forearm and involvement of the wrist- 
joint. Under the annular ligament these burse lie partially anterior 
to the flexor tendons. Infections tend to point to the anterior surface 
of the wrist proximal to the ligament as well as into the carpal joints. 
The nerve supply to severa! of the thenar muscles crosses the radial 
bursa in the region of the distal border of the annular ligament. Inti- 
mate relationships between the burs and the deep spaces of the palm. 
Midpalmar space does not extend proximal to the distal level of the 
annular ligament. Infection extending toward the wrist from this space 
must involve the ulnar bursa. There is an intimate relationship between 
the midpalmar and palmar thenar spaces—the boundary between 
them being a thin wall of connective tissue. There is a relationship 
between the theca of the index finger and the lumbrical extensions of the 
midpalmar space. The midpalmar and palmar thenar spaces may be 
true burs, as has been shown conclusively in one case; this should be 
borne in mind in dealing with affections of the hand other than acute 
infections. It is conceivable that such conditions as acute traumatic 
bursitis and tuberculosis of these burs may occur. 


Notes on Artificial Limbs for Soldiers and Sailors.—LirrLe (Am. 
Jour. Orthop. Surg., 1917, xv, 596) says the general rule that the more 
can be saved, the better, remains a soynd one, but there are some 
exceptions. In the foot, if the metatarsus is lost, Syme’s amputation 
gives a much more useful stump than Chopart’s or Pirigoff’s, or any 
of the other tarsal amputations. In the leg the junction of the lower 
and middle thirds is a better site than any below it. Stumps of the 
lower end of the leg are often ill-nourished and the skin cyanotic and 
prone to break down. For similar reasons, in the forearm an amputa- 
tion two inches above the wrist is better than through the wrist-joint. 
In the upper third of the thigh, if it is not possible to preserve at least 
five inches of the femur (measured from the tip of the great trochanter), 
it is better to exarticulate and to avoid voluminous flaps, which hinder 
the accurate fitting of a leather socket. A short piece of femur is not 
capable of controlling a bucket, but prevents a proper bearing” being 
obtained for a “tilting table” (a stiff leather socket enabling a patient 
after exarticulation at the hip-joint to walk better than one who has less 
than six inches of the femur remaining). At the shoulder also amputa- 
tion near the surgical neck of the humerus leaves a useless stump, 
which only hinders fixation of a shoulder-cap arm. 
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Radium Therapy in Cancer.—EWING (Jour. Am. Med. Assn., 1917, 
Ixviii, 1238) says that the progress of radium therapy in cancer ha 
been so rapid, many of its results have been so paradoxical, and the tim« 
test of their permanency so important, that it is difficult to conceiv: 
just what position radium therapy will eventually occupy. The fact 
that radium will bring about the destruction of tumor cells without 
seriously injuring the contiguous normal tissue is of great biological 
interest, probably the most important single contribution of modern 
cancer research. Ewing says that radium is only a locally acting 
agent, and it is difficult to see how it can be made to exert a universal! 
action over the body as to affect the constitutional element in cancer 
It is not, therefore, the ideal cancer cure which some have conceived 
and many demand before they will pay attention to new treatments for 
caneer. In the author’s opinion the future position of radium is not to 
be merely as a palliative in advanced or recurrent cancer, in which 
capacity it is of great value, or as an adjuvant to surgery with which 
it may be used to advantage, but as an agent for dealing with certain 
forms of early and strictly operable cancer. At present it will be well 
to limit the use of radium to cases in which there is some contra-indica 
tion to operation. In regions like the tongue and buccal or pharyngeal 
mucosa, where operation is mutilating and highly unsatisfactory, 
radium certainly deserves a trial. Radium has been successfully used 
in the field of uterine cancer and there is more and more a tendency to 
extend its use to the strictly operable forms of the disease. Ewing 
does warn against the possible abuse of the use of radium in cases wher 
“arly operation may also be advised. On the other hand, there is great 
hesitation and delay practised by many physicians in dealing with 
early lesions of doubtful nature. It is just in this field of precancerou 
lesions, hypertrophies, atypical inflammatory overgrowths, warts and 
polyps of mucocutaneous functions, numerous leukoplakias, cervical 
erosions, nevi, and many accessible benign tumors, that radium is 
both efficient and comparatively free from danger. Ewing reviews 
briefly the more important literature dealing with the use of radium in 
cancer and discusses the affect of radium on the various types of cancer 
from the stand-point of pathology. 


The Serum Treatment of Seventy-six Cases of Epidemic Polio- 
myelitis—Amoss and CuesNey (Jour. Exper. Med., 1917, xxv, 581 
report 26 cases of poliomyelitis treated with serum obtained from 
persons recently recovered from poliomyelitis, at which time it is 
supposed to contain immune substances in greatest concentration. 
The treatment was begun with definite plans for administering the 
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serum early in the disease and in large amounts. The time limit 
between onset and treatment was set at forty-eight hours, and of the 26 
cases treated, 18 were treated within this time. Apparently the best 
results were obtained in cases treated within thirty hours after onset, 
though beneficial results were obtained in one instance as late as ninety- 
six hours after onset. Of 12 cases which showed paralysis at the time 
serum was first given, one patient died ten hours after the serum was 
given, 2 patients suffered some degree of extension of the paralysis, 
while the remaining 9 showed no extension of the paralysis. Of 
14 cases in which no paralysis was detected at the time serum 
was administered, 2 patients developed respiratory paralysis and 
died; and 2 others developed some degree of weakness or partial 
paralysis of certain muscle groups. The 10 remaining cases (72 per 
cent.) never showed any detectable weakness. In the ten instances in 
which no paralysis occurred, the fever, sometimes high, tended to fall 
rapidly to normal, the average time of the fall being 25.7 hours. The 
authors believe that this moderate number of cases is sufficient to 
demonstrate the harmlessness of the serum when introduced intra- 
spinally. The gravity method of injection was always employed. 
Each sample of serum was tested bacteriologically and in every instance 
a Wassermann test was made to exclude syphilitic taint. Particular 
care was taken to obtain serum free from corpuscles or hemoglobin. 
With attention to these details reactions to the serum treatment may 
be reduced to the minimum. The question of multiple and repeated 
injections of the serum has not yet been worked out. In the cases 
here reported and especially in the group in which no paralysis existed 
at the time of the first injection, the pathological process either did not 
progress at all, or where there was extension, as in two cases the upper 
segment of the spinal cord became rapidly involved, and was followed 
by respiratory paralysis and death. Probably in cases in which some 
degree of muscular weakness develops soon after the injection of serum, 
reinjection twelve to twenty-four hours later may be advantageous. 


Intraspinal Treatment of Neurosyphilis with Standardized Salvarsan- 
ized Serum.—SToner (Jour. Am. Med. Assn., 1917, lxviii, 610) con- 
cludes from his experience with the treatment of 72 cases of various 
forms of neurosyphilis that Ogilvie’s modification of the Swift-Ellis 
method gives the most satisfactory results yet obtained, and with the 
minimum discomfort to the patient. By this method at least half 
of the patients have no discomfort at all, and most of the remainder 
have only trivial symptoms of transitory character. He says that 
with experience there jis no greater risk in giving intraspinal treatment 
than intravenous. In none of the 72 cases was there evidence of 
untoward effects following treatments. The average number of 
spinal injections to a patient was four and the maximum, twelve. The 
spinal fluid leukocyte count was made normal in 40 per cent., the 
spinal Wassermann negative in 12 per cent., the globulin negative in 
20 per cent., and the spinal fluid made entirely normal in 10 per cent. 
The spinal fluid improved in nearly 37 per cent., but remained unim- 
proved in 13 per cent. Two-thirds of the patients were improved 
in one or more symptoms. It was found that clinical improvement 
did not necessarily parallel laboratory improvement. Paresis did not 
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show satisfactory results from the treatment, and the method did 
not seem of value in cases in which marked changes in the nervous 
structures had already taken place, as was to be expected. Th 
author says that experience leads one to believe that intraspinal treat 
ment cannot replace general treatment but must be used as an adjunct 
He does not believe that intraspinal therapy is indicated in earl; 
neurosyphilitic involvements unless general treatment has failed 
However, it is striking how much relief a single intraspinal treatment 
will give in early neurosyphilis when general treatment has failed. 
The author states that not all cases of neurosyphilis are amenable to 
treatment, but a surprisingly large percentage of patients were improved 
symptomatically and biologically if treatment is rationally and inten- 
sively employed. 


PEDIATRICS 


UNDER THE CHARGE OF 


THOMPSON 8S. WESTCOTT, M.D., anp ALVIN E. SIEGEL, M.D., 


OF PHILADELPHIA, 


The Place of Infant Welfare in Public Health Instruction.—Knox 
(Jour. Am. Med. Assn., vol. Ixix, No. 14). “ Eighteen per cent. of the 
total mortality of all ages occurs under one year. Infant mortality 
can be reduced by known methods, from one death within a year, to 
every five babies born (which is the rate in many portions of the country 
to one death in every twenty babies born, which is the rate under 
satisfactory hygienic conditions, and which means the saving each 
year in the whole country of approximately 200,000 lives, a larger 
number than would be saved by the complete eradication of tuber- 
culosis. If the capitalized value to the State of an infant life is, as has 
been claimed, $5000, the loss of wealth represented by this human 
wastage can be roughly estimated. It is to be emphasized, too, that 
babies that come healtbfully through their first year look forward to a 
much longer life expectancy than do the cured patients from any 
illness. . . . Inpresenting the subject of infant welfare to students 
of hygiene, three distinct lines of approach should be followed. In the 
first place, infant welfare must be studied in relation to other branches 
of hygiene, of which it is an integral part. Therefore much that should 
be taught in a general curriculum of such a school requires no duplica- 
tion in presenting the subject of infant welfare, except that the relation 
of the latter to the subject considered must be emphasized. For it is 
true that nothing is done in the community to improve health con- 
ditions in general which does not help the baby. Thus, for example, 
vital statistics, particularly birth registration, form the foundation of 
any infant welfare work. . . . The same can be said of general 
sanitation, housing, water supply, milk supply, and of industrial occu- 
pations and venereal disease in their relation to the health of the 
infant. . . . It would seem that infant welfare falls naturally into 
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two main divisions, one of which has to do with having better babies 
born. It presents as an ideal that every conception should result in a 
healthy baby. This leads at once to a discussion of the science of 
genetics and eugenics. . . . It would seem, however, that the reason 
for the prevention of the marriages of the notoriously unfit, and of the 
segregation or the unsexing of such persons, should be presented from 
the stand-point of the baby’s welfare. Again, the effect of acute and 
chronic alcoholism, or of the abuse of other habit-forming drugs, in one 
or both parents, on the well-being of the child should be discussed from 
a thoroughly scientific point of view. The whole question of syphilis 
should be studied with special reference to stillbirths, premature births 
and lowered infant vitality. The effect of tuberculosis in parents on 
the vigor of offspring must be presented; likewise the effect of factory 
work, or hard manual occupation, on the part of the pregnant woman. 
Then, in connection with the obstetric department, steps should be 
taken to bring about more skilful aseptic obstetric practice. The 
question of training or abolishing midwives in this country, the early 
registering of expectant mothers at the obstetric clinics, thorough 
prenatal care, adequate obstetric service in rural districts, the establish- 
ment of obstetric substations under the control of health departments. 
these and similar subjects having to do with getting babies well-born 
are parts of infant welfare.” The causes of infant illness and death 
during the first year may be divided into several groups: congenital 
debility and prematurity; digestive diseases; diseases of the respiratory 
tract; acute infections. Other points to be considered are (1) study 
of the milk supply; (2) maternal nursing; (3) housing conditions; 
(4) the income of the parents; (5) intelligent care on the part of the 
mothers. 

Studies in the Nephritis of Children.—Hitit (Am. Jour. Dis. of 
Children, October, 1917, xiv, No. 4). Dr. Hill discusses four methods 
of testing kidney function in children; viz., the added salt and urea test, 
the phenolsulphonephthalein test, the two-hour renal test, and the 
determination of the concentration of the urea-nitrogen in the blood. 
Of these tests the added salt and urea test is of little practical value 
in studying nephritis in children. The blood-urea determination is 
probably of slightly more value. The most valuable of the above- 
enumerated tests are the phenolsulphonephthalein and the two-hour 
renal tests. Their value lies in their simplicity and because of the 
reliable and important knowledge gained of the functional power of the 
kidneys. These two tests supplement each other, and give more 
valuable information when used together than can be gained from either 
when used alone. Their value does not lie so much in the matter of 
making the diagnosis, but they are valuable as guides to prognosis, which 
is usually rather difficult in the early years of life. The tests for func- 
tion, when used together with a consideration of the general condition 
of the child, help greatly in making the prognosis. Repeatedly low 
functional tests, made at intervals of a few months, mean a poor 
prognosis. High phthalein excretion alone does not help in one way or 
another. High phthalein excretion, normal blood urea, and a normal 
response to the two-hour test warrant a conclusion that the process 
is a mild one, that the kidneys are only slightly damaged, and that 
there is a good chance for ultimate recovery. 
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show satisfactory results from the treatment, and the method did 
not seem of value in cases in which marked changes in the nervous 
structures had already taken place, as was to be expected. The 
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The Place of Infant Welfare in Public Health Instruction.—Knox 
(Jour. Am. Med. Assn., vol. lxix, No. 14). “ Eighteen per cent. of the 
total mortality of all ages occurs under one year. Infant mortality 
can be reduced by known methods, from one death within a year, to 
every five babies born (which is the rate in many portions of the country 
to one death in every twenty babies born, which is the rate under 
satisfactory hygienic conditions, and which means the saving each 
year in the whole country of approximately 200,000 lives, a larger 
number than would be saved by the complete eradication of tuber- 
culosis. If the capitalized value to the State of an infant life is, as has 
been claimed, $5000, the loss of wealth represented by this human 
wastage can be roughly estimated. It is to be emphasized, too, that 
babies that come healtbfully through their first year look forward to a 
much longer life expectancy than do the cured patients from any 
illness. . . . Inpresenting the subject of infant welfare to students 
of hygiene, three distinct lines of approach should be followed. In the 
first place, infant welfare must be studied in relation to other branches 
of hygiene, of which it is an integral part. Therefore much that should 
be taught in a general curriculum of such a school requires no duplica- 
tion in presenting the subject of infant welfare, except that the relation 
of the latter to the subject considered must be emphasized. For it is 
true that nothing is done in the community to improve health con- 
ditions in general which does not help the baby. Thus, for example, 
vital statistics, particularly birth registration, form the foundation of 
any infant welfare work. . . . The same can be said of general 
sanitation, housing, water supply, milk supply, and of industrial occu- 
pations and venereal disease in their relation to the health of the 
infant. . . . Itwould seem that infant welfare falls naturally into 
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two main divisions, one of which has to do with having better babies 
born. It presents as an ideal that every conception should result in a 
healthy baby. This leads at once to a discussion of the science of 
genetics and eugenics. . . . It would seem, however, that the reason 
for the prevention of the marriages of the notoriously unfit, and of the 
segregation or the unsexing of such persons, should be presented from 
the stand-point of the baby’s welfare. Again, the effect of acute and 
chronic alcoholism, or of the abuse of other habit-forming drugs, in one 
or both parents, on the well-being of the child should be discussed from 
a thoroughly scientific point of view. The whole question of syphilis 
should be studied with special reference to stillbirths, premature births 
and lowered infant vitality. The effect of tuberculosis in parents on 
the vigor of offspring must be presented; likewise the effect of factory 
work, or hard manual occupation, on the part of the pregnant woman. 
Then, in connection with the obstetric department, steps should be 
taken to bring about more skilful aseptic obstetric practice. The 
question of training or abolishing midwives in this country, the early 
registering of expectant mothers at the obstetric clinics, thorough 
prenatal care, adequate obstetric service in rural districts, the establish- 
ment of obstetric substations under the control of health departments. 
these and similar subjects having to do with getting babies well-born 
are parts of infant welfare.” The causes of infant illness and death 
during the first year may be divided into several groups: congenital 
debility and prematurity; digestive diseases; diseases of the respiratory 
tract; acute infections. Other points to be considered are (1) study 
of the milk supply; (2) maternal nursing; (3) housing conditions; 
(4) the income of the parents; (5) intelligent care on the part of the 
mothers. 

Studies in the Nephritis of Children.—Hiti (Am. Jour. Dis. of 
Children, October, 1917, xiv, No. 4). Dr. Hill discusses four methods 
of testing kidney function in children; viz., the added salt and urea test, 
the phenolsulphonephthalein test, the two-hour renal test, and the 
determination of the concentration of the urea-nitrogen in the blood. 
Of these tests the added salt and urea test is of little practical value 
in studying nephritis in children. The blood-urea determination is 
probably of slightly more value. The most valuable of the above- 
enumerated tests are the phenolsulphonephthalein and the two-hour 
renal tests. Their value lies in their simplicity and because of the 
reliable and important knowledge gained of the functional power of the 
kidneys. These two tests supplement each other, and give more 
valuable information when used together than can be gained from either 
when used alone. Their value does not lie so much in the matter of 
making the diagnosis, but they are valuable as guides to prognosis, which 
is usually rather difficult in the early years of life. The tests for func- 
tion, when used together with a consideration of the general condition 
of the child, help greatly in making the prognosis. Repeatedly low 
functional tests, made at intervals of a few months, mean a poor 
prognosis. High phthalein excretion alone does not help in one way or 
another. High phthalein excretion, normal blood urea, and a normal 
response to the two-hour test warrant a conclusion that the process 
is a mild one, that the kidneys are only slightly damaged, and that 
there is a good chance for ultimate recovery. 
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Cholesterol in the Blood of Mother and Fetus.—S.temons and Cur- 
TIs (Am. Jour. Obst., April, 1917) have studied the question as to 
whether the placental partition checks the interchange of fats between 
the maternal and fetal circulations. This is especially interesting in 
view of the fact that sometimes mothers who are disposed to be fat 
give birth to fat infants. Of late, however, quantitative determinations 
of the fat in mother and fetus yield very different results. In the 
blood of the mother at the conclusion of labor the amount of fat and 
fatty bodies may vary from 600 to 1200 mg. to 100 c.c. of blood; while 
in the blood of the fetus the quantity is from 500 to 700 mg. No 
indication has been found of equilibrium in the fat content of the two 
circulations. Beside fats which are composed of glycerin and fatty 
acids, there are other substances closely related to fats which are 
utilized in animal economy. They are lipoids, and cholesterol is one 
of them, of great physiological importance, and it is found in every 
cell. This substance in chemical structure is analogous to glycerin 
and like it combines with fatty acids. The writers undertook to 
study the blood of mother and fetus to determine the presence of 
cholesterol. During pregnancy the amount found in the blood of the 
mother varies considerably, and there is a notable increase during 
the latter half of gestation. It has been thought that this was pro- 
duced by various organs in the mother’s body, but there is no evidence 
that the placenta is a source of cholesterol nor can the adrenals or 
corpus luteum be proven to have a part in its production. The writers 
have obtained results indicating that cholesterol is transported through 
the placenta and that very probably the fetus is one of the causes for 
an increase in the cholesterol of the mother’s blood. This excess 
begins about the fourth or fifth month of gestation when the fat metab- 
olism of the fetus is most active, and this would naturally account 
for the increase of this substance in the mother’s blood. Five cases 
were examined at the end of labor where delivery had been effected 
without anesthesia, and the total cholesterol of the mother’s blood 
varied between -210 and 310 mg. In fetal blood the cholesterol was 
115 to 225 mg. When delivery was conducted without anesthesia, 
none of the bodies formed from cholesterol were present in the fetal 
blood; in exceptional cases, as once where delivery had been effected 
by forceps under anesthesia, and in another where the mother had heart 
lesion and was delivered by Cesarean section under nitrous oxide 
anesthesia, the cholesterol bodies were found in fetal blood. When 
these bodies are absent from the blood of the fetus, the cholesterol is 
exclusively in the free form, and this is identical in both maternal 
and fetal blood. The employment of anesthesia frequently disturbs 
this relation, and the depth and duration of the anesthesia influence 
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the degree of disturbance. The absence of cholesterol bodies in fetal 
blood in normal cases indicates that they may not pass the placenta, 
while on the other hand, identical values for the free form in mother 
and child show us that cholesterol itself passes readily. So nearly 
alike are the quantities in the two circulations, that one cannot judge 
concerning the direction of its transportation. The interesting ques- 
tion arises as to whether cholesterol is a food or a waste product; at 
present the weight of evidence is in favor of the view that it is a waste 
product and that we should expect it to pass from the fetus to the 
mother. This would account for its increase in the blood of the mother, 
and for the excessive amounts found in the bile during pregnancy. 
This substance is colloid and the laws of its passage through the 
placenta are not those of diffusion. As the bile salts keep it in solu- 
tion, it may naturally be supposed that the inorganic constituents 
of the placenta do the same thing. The calcium salts at the periphery 
of the chorionic villi may be connected with the transportation of 
cholesterol through the placental partition. In eclampsia the total 
cholesterol of the blood is increased but in cases where toxemia is 
produced, and failure in the action of the kidneys, the cholesterol is 
normal or diminished. In pernicious nausea cholesterol is not 
increased. The results of the writers’ studies so far have been that 
in normal cases delivered without anesthesia, the difference between 
the total cholesterol of maternal and fetal blood is accounted for by 
the cholesterol bodies in maternal blood. In both maternal and 
fetal circulations the quantity of free cholesterol is the same. Free 
cholesterol can pass through the placental partition, but cholesterol 
bodies cannot. In auto-intoxication there is room for a practical 
application of the estimation of the quantity of cholesterol in the 
blood of the mother. 


Retention of the Placenta Treated by Hydraulic Method.—Von Bas- 
SEWITz (Brazil-Medico, Rio de Janeiro, January 20, 1917) describes his 
experience in securing expulsion of the placenta by Gabaston’s method. 
Instead of using the crede or other manual method, the placenta is 
filled with saline solution injected through the umbilical cord. As 
the placenta becomes distended it usually stimulates uterine con- 
tractions while the fluid within the placenta and that which accu- 
mulates in the uterus help in its expulsion. When successful, this 
method acts very promptly. In the first of the two cases reported by 
the writer, the uterus seemed to have lost its tone almost entirely, but 
when saline fluid was injected from a can placed one and one-half meters 
about five feet) above the level of the bed, vigorous uterine contractions 
occurred when 800 c.c. of salt solution had been infused. The placenta 
was spontaneously expelled in fifteen minutes. In the second case 
t liters of salt solution had been injected with apparently no result, 
and the obstetrician removed the placenta by the hand protected by 
a sterile glove. The patient had been delivered by forceps, and it 
was found that in the delivery the uterus had been drawn down to the 
vulva so that its contractive power had temporarily been suspended. 
This method is reasonably prompt and satisfactory where there is 
total retention of the placenta and complete atony of the uterus, and 
it should also prove exceedingly useful for those cases where the 
maternal and fetal tissues are unnaturally adherent, 
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DISEASES OF THE LARYNX AND CONTIGUOUS 
STRUCTURES 


UNDER THE CHARGE OF 


J. SOLIS-COHEN, M.D., 


PHILADELPHIA, 


Malposition of Cervical Vertebre Simulating Osseous Tumor of the 
Rhinopharynx.—Cyriax (Jour. Laryngol., Rhinol. and Otol., August, 
1917) describes the case of a female, aged twenty years, with poor 
resonance in singing, achings in the neck produced while practising 
with the violin, and with Jimitation in the rotary movement of the head 
to the left side. Dr. Dundas Grant discovered rhinoscopically a pro- 
jection on the posterior tract of the upper pharynx, bony to digital 
pressure, which might be diagnosed as either a bony outgrowth, or ; 
a forward displacement of cervical vertebrae. A skiagram revealed : 
rotation of the axis, with like displacements in decreasing ratio in the 
third, fourth and fifth vertebra. The atlas appeared to be in norma 
position. At the request of Dr. Grant who had resected the nasa 
septum with some improvement in the vocal resonance, Dr. Cyria 
treated the case by passive cervical adjustments, of which fifteen wer 
practised during three weeks. Each procedure consisted of preliminar: 
petrissage and stretching in order to induce relaxation of the cervical 
muscles and ligaments, followed by rotary movements in the direction 
of the limitation; the procedure consuming from eight to ten minuté 
The treatment remedied the displacements, and after a subsequent 
adjustment of the axis some months later, the vertebrae remained it 
their proper alignment. The report is illustrated with reproduction 
of several skiagraphs before and after treatments, and with a numbet 
of photographic reproductions of vertebrae demonstrating the rotation 
which had taken place in the spine of the patient. 

A New Instrument to Maintain a Dry Field in Tonsillectomy under 
General Anesthesia.—Israrw (Laryngoscope, February, 1917) deserib« 
and depicts his new appliance for this purpose. It consists of a pair of 
rubber tubings perforated at their distal ends which are passed along 
the floor of the nose into the pharynx, and which are attached anterior! 
to a Y-shaped tube which is to be connected with any form of suctio1 
apparatus. 


Hemiplegia following Tonsillectomy.—Gracry (Laryngoscope, Jan- 
uary, 1917) reports an instance in a boy, aged nineteen years, in whic! 
death supervened. Scranton (Idem., February, 1917) reports another 
in a girl, aged eleven years, who recovered. The cause of the hemipleg 
eluded detection in both cases. 


Edema of the Glottis following Tonsillectomy.—Myrrs (Laryng 
scope, February, 1917) reports an instance in a physician, aged thirt) 
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five years. The epiglottis became turban-shaped, with infiltration of 
the glosso-epiglottic folds. Under applications of ice externally and by 
sucking, with occasional sprays of adrenalin solution, the condition 
subsided after some forty-eight hours. 


Tonsillar Origin of Thrombophlebitis of the Cavernous Sinuses.— 
Gor (Revue de laryngol., d’otol et de rhinol., July, 1917) reports in 
detail a case of phlegmonous tonsillitis with this sequence and describes 
the anatomical relations which may be regarded as the paths of trans- 
mission. He refers to two previously reported cases, all he could find 
in the literature, of which he gives succinct abstracts. All three were 
attended with suppurative thrombophlebitis of the ophthalmic veins 
and of the cavernous sinuses; and all three terminated fatally. 


Cranial Osteomyelitis following upon Intranasal Operation for 
Frontal Sinusitis.—Mac tay (Jour. Laryngol., Rhinol. and Otol., June, 
1917) reports the record of a case of this kind, so far as he knows, the 
first to be published. A married woman, aged thirty years, had 
remained well for several years following extensive intranasal operations 
for removal of polypi from nose and maxillary antra, including sub- 
mucous resection of the septum, curetting of the ethmoidal labyrinth, 
opening of the sphenoidal sinuses, and clearing of the frontal sinuses. 
She desired, however, riddance from annoying droppings of discharge 
into the throat which had persisted. Further intranasal operation was 
advised to improve the drainage from the frontal sinuses, and was 
readily performed with rasps under anesthesia. The frontal sinuses 
were washed out daily through a good-sized cannula for three days, 
during which everything appeared to go well. Then pain began at the 
root of the nose and inner angle of the left orbit with slight puffiness 
at the root of the nose. Despite such surgical interferences as seemed 
requisite things gradually got worse and death by coma ensued at the 
end of four weeks. An autopsy revealed a thick layer of pus under the 
dura covering the frontal lobes in their entirety and extending into the 
longitudinal fissure. The frontal bone was denuded of its pericranium 
for the most part and looked bleached. The nasal process of the frontal 
bone, the nasal bones, the nasal processes of the maxillz, and the ver- 
tical plate of the ethmoid were involved in an inflammatory process 
of disintegration. Pus from the brain surface yielded the Staphylococcus 
albus and aureus and a streptococcus. 


Cancer of the Esophagus Terminating in Fatal Hemorrhage from 
Ulceration into the Aorta.—DrRonin and Canvuys (Revue de laryngol., 
@otol et de rhinol., May 15, 1917) report in detail this case which has 
some peculiar features. It occurred in a man, aged forty-eight years, 
with inability to swallow culminating about one year after having 
accidentally swallowed a small quantity of caustic potash. Gastros- 
tomy became necessary and afforded some mitigation, but on the fourth 
day after operation, death by asphyxia suddenly occurred during a 
copious hemorrhage from the air passages. Autopsy revealed a double 
perforation of the esophagus, one with the left bronchus and the other 
with che aorta. 


914 PROGRESS OF MEDICAL SCIENCE 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 


JOHN McCRAE, M.D., M.R.C.P., 

LECTURER ON PATHOLOGY AND CLINICAL MEDICINE, MC GILL UNIVERSITY, MONTREAL; 
SOME TIME PROFESSOR OF PATHOLOGY IN THE UNIVERSITY OF VERMONT, 
BURLINGTON, VERMONT; SENIOR ASSISTANT PHYSICIAN, ROYAL 
VICTORIA HOSPITAL, MONTREAL, 

AND 
OSKAR KLOTZ, M.D., C.M., 


PROFESSOR OF PATHOLOGY AND BACTERIOLOGY, UNIVERSITY OF PITTSBURGH, 
PITTSBURGH, PA. 


Infectious Jaundice (Weil’s Disease) and its Causative Micro- 
organism.—Infectious jaundice has been known in a great number of 
different districts as well as among peoples with different occupations. 
Its presence among soldiers, miners, and sewer-workers has been 
commented upon. In 1886 Weil described 4 cases with typical symp- 
toms characterized by sudden onset, with fever and muscular pains, 
followed by jaundice and the appearance of bile pigment in the urine 
The majority of cases showed evidence of a Bright’s disease, and were 
accompanied by mucosal and subcutaneous hemorrhages. An endemic 
form of this disease has prevailed in Japan, and in 1916, Inaba, ITo 
and others (Jour. Exper. Med., 1916, xxiii, 377) reported the successful 
transmission of the disease to the guinea-pigs. The illness resulting 
in these animals resembled that in man, particularly in the appearance 
of jaundice, hemorrhages, and albuminuria. The experiments wer 
conducted by inoculating blood from the patients directly into animals. 
Upon studying the blood, liver, and kidney of the guinea-pigs they 
discovered the presence of a spirochete which they named the Spirocheta 
icterohemorrhagiz. It was furthermore found that the infection of 
animals can be accomplished by applying the virus to the unbroken 
skin. Similar results upon the transference of the disease from man to 
animals were accomplished by Strokes, RYLE and Tytier (Lancet, 
1917, i, 142) by the use of blood of British soldiers in Flanders who had 
Weil’s disease. These authors also observed the presence of a spirochete 
resembling that isolated by Japanese workers. Subsequently the 
work in Europe was further confirmed by both French and British 
workers. Inada and Ito continued their work upon Weil’s disease 
and showed that the serum of convalescent patients contained immune 
properties against the spirochete. In Japan the mortality in Weil’s 
disease is high, averaging 38 per cent. On the other hand, the European 
disease has a mortality not exceeding 2 or 3 per cent. It was found that 
active immunity could also be induced in lower animals, but a passive 
immunity by injecting immune serum was not successful. In the dis- 
tricts where mine infection occurred it was more practicable to under- 
take disinfecting of the ground and removal of contaminated materia! 
than to actively immunize the laborers. An interesting finding was 
made by the Japanese authors in the demonstration of an identical 
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spirochete in rats. Iro and Hox (Jour. Exper. Med., 1917, xxvi, 341) 
have since shown that the rat is an active carrier of Spirocheta ictero- 
hemorrhagiz and that the animal suffers from this infection as a natural 
disease. The microérganism was found to be located in the kidney 
and was excreted with the urine. Subsequently, Nocucur (Jour. 
Exper. Med., 1917, xxv, 755) also found a similar spirochete in the wild 
rats of New York. He cultivated this microérganism as well as the 
Japanese and European strains. By means of immune reactions he 
was able to show that these spirochetes from different quarters of the 
globe were identical. Noguchi, however, points out that this micro- 
organism is not a true spirochete, nor is it of the nature of a spirillum, 
so that he offers a name for the new genius, Leptospira. KANEKo and 
Oxupa (Jour. Exper. Med., 1917, xxvi, 325) had an opportunity of 
studying 43 autopsies of Weil’s disease. The ages varied from two to 
seventy-three; there were 36 males and 7 females. The spirochetes 
were found present in the blood during the first stage of the disease and 
became abundant in the kidneys in the second stage when jaundice was 
marked. At this time they were also found in the liver and adrenal. The 
mortality is highest during the second stage. It is difficult to indicate 
why the mortality in Japan is so much higher than in Europe. Noguchi 
suggests that the Japanese strain has already acquired a marked 
increase in virulence to human subjects, owing to a more frequent 
passage from man to man. This is, of course, assuming that the natural 
habitat of the microérganism is in the rat. An interesting controversy 
arises in regard to this new spirochete in that the organism previously 
described by Kaneko as the causative agent in rat-bite fever appears 
to be identical with the one under discussion. There appears no ques- 
tion that infectious jaundice in recent years has been more prevalent 
than we have previously known it. 


Experimental Nephritis Due to Bacillus Mucosus Capsulatus.— 
The influence of infections, acute and chronic, in the production of 
nephritis, particularly of the glomerular type, is becoming more and 
more felt as the evidence accumulates from autopsy room, experimental 
laboratory, and bedside. Masor having reported previously (Jour. 
Med. Res., 1917, xxxv, 349) his success in producing glomerulonephritis 
by repeated intravenous injections of Staphylococcus aureus toxins 
in rabbits which had been given a preliminary injection of uranium 
nitrate, now reports (Idem., 1917, xxxvii, 125) the production of similar 
lesions resulting from the intravenous use of B. mucosus capsulatus. 
This work was also done on rabbits. A single large injection, the growth 
on a twenty-four-hour agar slant, washed off in 5 c.c. of sterile salt 
solution, was sufficient to cause an acute hemorrhagic nephritis in six 
hours. The glomeruli were obscured by a mass of erythrocytes, and 
fibrin thrombi were seen in their capillaries. The tubules showed marked 
necrosis and desquamation, and contained granular and hyalin casts. 
By reducing the dosage and giving it repeatedly over a long period, 
Major was able to produce the picturesof subacuteand chronic nephritis. 
In the former there was a slight proliferation of connective tissue and a 
few fibrotic glomeruli, but the striking change consisted in the degenera- 
tion of tubular epithelium. In the latter the kidney under the capsule 
presented a granular surface and the microscopic picture was that of 
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diffuse chronic nephritis, showing numerous areas of round-cell infiltra- 
tion and fibrosis, especially of the glomeruli. The author quotes from 
literature concerning the pathogenicity of B. mucosus capsulatus that 
it has been found in chronic nasal sinus infections, in an epidemic of 
coryza, and from kidney abscesses. In fourteen control rabbits h 
found no cases of so-called “spontaneous nephritis.” 
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AND 
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Experimental Typhus Fever in Guinea-pigs. — Nem. (Public 
Health Reports, July 13, 1917, xxxii, No. 28) describes certain gross and 
histological lesions in the genitals of male guinea-pigs showing the 
characteristic temperature reaction induced by the intraperitoneal 
injection of virulent typhus blood. These are contrasted with the lesions 
produced in guinea-pigs by Rocky Mountain spotted fever, with the 
conclusion that the pathology of the two diseases in the guinea-pig 
presents a very similar picture, so far as the essential nature of the lesions 
is concerned. In well-developed male guinea-pigs, which had been 
intraperitoneally injected with the Mexican typhus virus, the following 
changes have been observed: From nine to fifteen days after inocula- 
tion, the temperature of the animal becomes elevated to from 40.5° to 
41.0° C., and if the scrotum, with the testicles in place, be examined, a 
definite swelling is observed. If the skin be of a light color, some redness 
may be noted. These external changes subside in a few days. If the 
animal be killed when the fever and scrotal changes are at their height, 
dissection reveals the following gross findings: The skin of the scrotum 
looks apparently normal, but if it be carefully dissected from the tissues 
immediately beneath, definite hemorrhages appear in the cremasteri: 
fascia, just external to the parietal lamine of the tunica vaginalis. 
If these structures be incised and the testicle and epididymis exposed, 
hemorrhages of a similar nature will be noted immediately beneath 
the visceral lamine of the tunica vaginalis. The extent of these hemor- 
rhages varies from a few minute petechiz to nearly complete envelop- 
ment of the testicles by hemorrhagic areas. If the animal be examined 
at the height of the process, 7. e., one or two days after the swelling is 
first noted, the lesions above described are indistinguishable in their 
gross appearances from the lesions of Rocky Mountain spotted fever 
at the same stage of development of the disease, that is, one or two 
days after the swelling of the scrotum is first noted. In the spotted 
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fever animals, in contradistinction to the typhus animals, the disease 
becomes progressively more severe. Hemorrhages into the skin of the 
scrotum take place, and in some cases typical necroses of the scrotum, 
paws, and ear tips are observed before the death of the animal, which 
usually follows. On the other hand, the lesions of typhus fever rapidly 
clear up and soon the animal is as well as ever. After citing the litera- 
ture (Ricketts, Lecount, Wolbach) on the pathology of Rocky Mountain 
spotted fever and mentioning certain descriptions of the histopathology 
of the exanthem in typhus fever (Frankel, Aschoff, Poindecker) atten- 
tion is directed to the apparent resemblance of the essential vascular 
lesions described in the two diseases. The author reports that the 
histopathology of the lesions in the male genitalia of guinea-pigs is 
essentially similar in the two diseases, at the same stage of development, 
and also resembles the descriptions in the literature of the pathology 
of typhus fever and Rocky Mountain spotted fever in the human species. 
The minute lesions described for typhus fever guinea-pigs consisted 
of degenerative and proliferative changes in the smaller bloodvessels 
with perivascular exudation consisting chiefly of endothelial leuko- 
cytes and cells of the lymphocyte series. Neil summarizes the work 
as follows: Definite gross and minute pathological changes in the 
genitals of male guinea-pigs reacting to Mexican typhus virus have been 
described. (1) The gross lesions occurred in about 70 per cent. of such 
animals examined. (2) These depend upon lesions of the bloodvessels. 
(3) The lesions are similar in process but milder in character than those 
occurring in guinea-pigs infected with Rocky Mountain spotted fever. 

Are Schoolrooms Drier than Deserts? —PatmerR (Am. Society of 
Heating and Ventilating Engineers, Chicago, July, 1917) states that 
schoolrooms admittedly dry and drying do not appear to be as dangerous 
to health as deserts. This assertion is based on a familiarity with many 
schoolrooms in the Northeastern States and a perusal of the accounts 
of desert conditions in the works of geographers and travellers. Warm, 
dry schoolrooms have without doubt been the cause of many headaches, 
lowered vitality, colds and inattentiveness, but even so, the results 
do not seem as severe as the effect of desert air. ‘Two citations will 
illustrate this: Huntington (1915) states that “In such a place as 
Death Valley in summer, with the thermometer at 100° to 135° in the 
shade, it is almost impossible to drink enough water to preserve normal 
physiological conditions. Even a brief period of physical activity gives 
rise to much discomfort, and people who stay through the summer are 
in danger of suffering permanent injury to health.” Macfie (1909) 
observes that a “Too dry climate, or rather a climate with too great 
drying capacity, seems in time to have an exhaustive effect on the 
European constitution. The extreme summer heat of the African 
desert is certainly most enervating and there can be little doubt that 
many lives have been lost by a compulsory summer sojourn on the 
South African Karroo.”” Schoolroom air may and does contain less 
moisture during much of the winter season, than desert air. School- 
room air has as low or lower relative humidity than desert air. School- 
room air does not extract as much moisture from wet objects nor from 
the human body as desert air. On the basis of their dehydrating power 
schoolroom air is not dryer than the air of deserts. 
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An Epidemic of Septic Sore Throat Due to Milk.—Henika and 
THompson (Jour. Am. Med. Assn., May 5, 1917, Ixviii, No. 18, 1307 
studied an explosive outbreak of 325 cases of septic sore throat in a 
community of 941 people directly traceable to an infected milk supply, 
which occurred in Galesville, Wisconsin, from February 26 to March 
19, 1917. They state that the interesting factors in this epidemic 
were: The virulence of the infection; the tracing of the source of 
infection to six cows; the possibility of the cows becoming infected 
from the milker; the large number of family infected; the small number 
of contact cases; the short period of incubation, and the abrupt check- 
ing of the epidemic. They went to Galesville at the height of the 
epidemic, recognized the organism causing the disease, traced the source 
of infection to a single dairy, isolated the infected cows from the 
herd, and had the satisfaction of seeing the epidemic checked. It is 
believed that the issuing of the bulletin, requesting the citizens to 
boil all milk and water and giving full directions for disinfecting all 
discharges from the patients, and such other precautions as were 
necessary to prevent contact infections, checked the epidemic, and 
was a large factor in preventing contact cases. This is a measure that 
could well be adopted in all milk-borne and water-borne epidemics. 
This epidemic furnishes additional proof that pasteurization of bottled 
milk under official supervision is the only method of securing a safe 
milk supply. Rosenow and Hesse (Jour. Am. Med. Assn., May 5, 
1917) studied the same epidemic, and state that the clinical picture 
in this epidemic was typical of “septic sore throat” as described in 
numerous other milk-borne epidemics. Etiological relationship of the 
streptococcus found in the milk was proved. The disease occurred 
almost exclusively in persons who consumed the milk. In some 
instances the drinking of one glass was sufficient to bring on an attack. 
The streptococcus was found in enormous numbers in the material 
from mastitis quarters of the cows’ udders and in small numbers in a 
normal quarter. It was also isolated in large numbers from the throats 
of patients. High virulence of the streptococcus was proved by inocu- 
lation of animals. The lesions produced resembled those found in 
patients, especially in those animals in which the methods of inocu- 
lation simulated those which occurred in the epidemic. Erysipelas 
was produced in a monkey by scratching the skin with a wire dipped 
in the infected material. In the same monkey inflammation of the 
throat associated with acute enlargement of the lymph glands in the 
neck, with surrounding edema and otitis media followed swabbing the 
throat with cotton saturated with the same material. Peritonitis, 
pericarditis, endocarditis, myocarditis and synovitis were common in 
the animals as in patients. Heating the milk to 60° F. for twenty 
minutes was sufficient to render it innocuous. Virulent bacteria may 
be present in the udder of cows with no demonstrable sign of the 
disease. It is practically impossible to handle milk without risk of 
contamination from human and other sources, even though the rigid 
technic of an operating room be employed. Since milk is such an 
excellent culture medium, inspection of dairies, certification and 
grading of milk according to sediment tests and bacterial counts as now 
practised, while valuable, cannot permanently safeguard the public 
health. Efficient pasteurization should be universally adopted. 
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THE PROBLEM OF DEALING WITH VENEREAL DISEASES 


IN GREAT BRITAIN. 
By CoLoneL T. H. Goopwin. 


For some years past the problem of venereal diseases and their 
serious effects on the British nation have been occupying the earnest 
attention of the medical profession in England. 

The problem is one of magnitude and importance; it is difficult, 
except in the case of the Navy and Army, to obtain reliable statistics 
regarding these diseases, but the following estimates may, I think, 
be accepted as approximately correct: 

The Royal Commission on Venereal Diseases estimated that in the 
larger towns in England at least 10 per cent. of the total number of 
inhabitants were infected with syphilis, while gonorrhea was even more 
prevalent. This would mean that in London alone there were 450,000 
syphilitics. Erb estimated that 12 per cent. of the population of Berlin 
was syphilitic and that over 70 per cent. of the population had, at one 
time or other, contracted gonorrhea. Fournier estimated that 15 per 
cent. of the inhabitants of Paris were syphilitic. 

As regards syphilis, Sir William Osler places this disease as third 
on the list of what he terms the “killing diseases,” and so generally 
are the inroads of this disease manifested on every tissue of the body 
that Sir William graphically remarks that “a medical student who is 
thoroughly grounded in this disease and the affections to which it gives 
rise would have acquired a good knowledge of all branches of his 
profession.” 

The question naturally occurs to us as to why when such diseases 
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as typhus, typhoid, scarlet fever, epidemic diarrhea and others, have 
been adequately grappled with by the Public Health Service (or Depart- 
ment of State Medicine), yet venereal diseases would appear to have 
pursued their ravages, if not unchecked, at least inadequately dealt 
with. The answer I think is simple. It is due to the mistaken policy 
of silence, the unwillingness to recognize the existence and importance 
of venereal disease, the national habit of—as regards these diseases— 
“hiding our head in the sand.” It was not until last year that the State 
made serious effort in England to control and combat these diseases. 

As regards the Army, with which I have been intimately connected 
for nearly twenty-five years, in spite of the fact that the best methods 
of treatment are in vogue and that the incidence of the disease has been 
diminishing, we find that in 1912 the average number of men incapaci- 
tated or “off the strength” was 593, which, with an army of 107,000 
men, represented a loss of over 216,000 working days in the year. 

I say that the incidence of the disease in the Army has been diminish- 
ing; this is the case, and is still continuing to be the case. The rate for 
the year 1913 was 5.3 per cent. per annum, whereas the rate for last 
year was 2.1 per cent. per annum; but we must not allow ourselves to 
be misled by these figures into the adoption of what might be a too 
optomistic view. We should bear in mind that, while active service 
conditions prevail, the subject of venereal disease can be more ade- 
quately dealt with than during times of peace. 

I think, however, that we are justified in believing that improved 
methods of educating the soldier in this matter, the provision of greater 
facilities as regards games and recreations in cantonments, and the 
decrease of alcoholism have had a very considerable effect in decreasing 
the incidence of venereal disease. What have been the chief errors 
and shortcomings in the past which have acted as obstacles to progress 
as regards prevention of venereal diseases? 

I think we may summarize them as follows: 

1. The policy of silence and concealment and the consequent lament- 
able lack of education and diffusion of knowledge on the subject. 

2. The inadequate facilities for diagnosis and treatment. 

3. The absence of any provision for compulsory notification. 

4. The neglect to prevent quacks from treating the disease. 

5. The fact that the transmission of venereal disease to another person 
by a person who is knowingly infected does not constitute a legal crime. 

How are these factors now being dealt with? 

1. Epucation. The National Council for combating venereal dis- 
“ase, inaugurated in November, 1914, while the Royal Commission 
was pursuing its investigations, has done much and is doing much 
excellent work. 

This Council, with Lord Sydenham as President, embraces many 
leaders of the medical profession and bas also—and to this I would 
direct special attention—representatives of the churches and of many 
women, social and philanthropic workers, in close coédperation. The 
aims of the Council are briefly as follows: 

(a) Provision for education and enlightenment. 

(b) Provision of greater facilities for treatment. 

(c) Provision of increased opportunities for study of these diseases on 
the part of medical practitioners and students. 
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(d) Promotion of legislative, social, and administrative reforms. 

As regards the Army alone, up to June last year over 600,000 soldiers 
had attended the lectures given with the approval of the Director 
General, Army Medical Service, in military centers. 

2. DiaGNosis AND TREATMENT. The facilities for these in the past 
have been grossly inadequate. 

As regards early detection of venereal disease, it is probable that in 
England it is only in the Navy and Army that really full advantage is 
taken of the more modern methods. As regards facilities for modern 
methods of treatment, there has also been a lamentable lack of provision. 

The policy of the Royal Commission has been that of rendering the 
best means, both of diagnosis and treatment, available, free of charge, 
to every venereal patient who is willing to take advantage of them. 
The point of view taken is that venereal disease once acquired, it is 
both the duty and the interest of the State to see that it is promptly 
cured. 

Outlines of the Scheme. Facilities for diagnosis are organized, so far 
as possible, in connection with existing laboratories in universities and 
in general and county hospitals. To these laboratories material is 
sent for examination. 

As regards treatment. Wards in general hospitals for indoor treat- 
ment are allocated to venereal patients. 

For outdoor patients evening clinics are provided. The objection 
to the provision of special hospitals for these diseases lies in the resulting 
publicity. 

The wards and clinics should be accessible to all medical men and 
medical students who are desirous of acquiring proficiency. 

It is recommended that salvarsan should be provided gratuitously, 
under proper safeguards, to private practitioners for use among the 
poorer patients. 

3. CompuLtsory NotiFicaTions. Logically, compulsory notification 
and compulsory treatment would appear to be sound, but it is perhaps 
doubtful if they would be practicable measures. 

Sir Malcolm Morris himself believes that, under present conditions, 
these measures are out of the question, and that notification would 
deter patients from seeking proper treatment, and that the inclination 
of patients to place themselves in the hands of quacks would become 
more serious than ever. 

Sir William Osler would welcome notification, but there are many 
others who, looking at the matter from the point of view of the indi- 
vidual patient, would regard his confidence as inviolable. 

The conclusion of the Royal Commission was against compulsory 
notification. 

Personally, I believe that, with the advance of education and enlight- 
enment and the recognition by the public of the gravity of the matter, 
notification will become compulsory. 

4. SUPPRESSION OF QuackeRY. The commission emphatically 
recommends that all advertisements of remedies for venereal diseases 
should be prohibited. 

The commission was also in favor of the legal prohibition of treatment, 
by unqualified persons, of these diseases, but apparently there are some 
practical difficulties in securing the operation of such a law at present 
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I am not versed in legal matters, but to my mind such prohibition 
would be an essential and most important measure, and my personal 
opinion is that unauthorized treatment of these diseases should con- 
stitute a penal offence. 

I also think that it should be the duty of a medical man to acquaint 
the parents of any girl who contemplates marriage with a man whom 
he is treating for venereal disease, and that such a communication 
should be recognized as privileged. 

5. THe CoMMUNICATION OF VENEREAL Diseases. This 
should, in my humble opinion, constitute a legal crime. The proof of 
knowledge might be difficult, but the effect of such a legal measure 
could only, I think, tend toward the good of the community. 

Gentlemen, time is limited and the above is simply a brief sketch of 
how the question stands—so far as I am aware—in England at the 
present day. ; 

The present world-wide war is, so far as we can see at present, pro- 
ductive of nothing but evil, but it seems possible that, in the post-war 
future, benefits to the race may result. 

The war is teaching us to regard life and death as less important 
matters than the future welfare of mankind, and if such matters as 
adequate control of venereal diseases, world-wide prohibition of alcohol 
and an increasing instead of a decreasing birth-rate result, it may 
possibly be found that the war, terrible as it is, was not without some 
good results. 

Survey of Army Food.—The food division of the Surgeon-General’s 
Office has undertaken to conduct nutritional surveys in as many camps 
as possible, and as often as time will permit. The survey party will in 
each instance consist of four commissioned officers and a number of 
enlisted men of the Medical Department. The commissioned officers 
will for the most part be scientists who have had experience in food 
chemistry, food sanitation, or physiology. They will in each camp 
inspect the food with special regard to its nutritive value, but will also 
gather information concerning the character, quantity, and source of 
each food, the amount of waste, and the analysis of the garbage. From 
the collected data they will be in a position to make recommendation 
concerning dietaries and nutritional matters in general. 

The need of such study is evidenced by the numerous reports of 
nutritional troubles in the European armies. Scruvy has not been 
uncommon, as reports from Mesopotamia and Italy prove, and there 
is evidence that even where no definite nutritional disturbance has 
developed the healing of wounds has been delayed by poor nutritional! 
condition. Digestive disorders have been common and at times serious 
and it is to the credit of our Surgeon-General’s Office that active 
measures are being early taken to prevent such troubles in our own 


General Orders Concerning Care of Soldiers’ Feet and Regulations 
for Training Officers and Enlisted Men in Orthopedics.— General Orders 
133 give evidence of the care and forethought which the Government is 
showing concerning the important matter of orthopedics. 

It is ordered that medical officers in medical officers’ training camps 
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must receive as a minimum three hours’ instruction in this work and 
more time if available. 

For those officers who elect orthopedic service there will be given 
courses of intensive instruction in various universities similar to the 
intensive courses being given in other branches. 

The line officers and candidates for a commission are also to receive 
instruction in the care of the feet and its coverings, and also elementary 
instruction concerning body posture and joint injuries. 

Enlisted men will receive at least one hour’s practical instruction 
along the same lines once a month, and the enlisted men of the medical 
department will get fuller instruction. 

Furthermore, it is planned to have particular attention directed by 
the medical officers to the condition of the feet of the enlisted per- 
sonnel at each regular semimonthly physical examination, and treat- 
ment will be instituted in all necessary cases. Discharge from the 
service will not be recommended until a reasonable amount of treatment 
has been given by the orthopedic surgeon on duty. O. H..P. P. 


Report of Conference Committee on Red Cross Nursing Problems 
Appointed by the Chairman of the War Council.—Released for Publi- 
cation October 1.— One of the important problems presenting themselves 
in connection with the medical preparation for the war has been the ques- 
tion of an adequate supply of satisfactory nurses. Accurate statistics 
of available nurses were not obtainable and the usual variations of con- 
ditions in the different States added to the difficulty. The number of 
registered nurses and Red Cross nurses could readily be ascertained, 
but it was impossible to estimate the sufficiency of the remainder for 
civilian nursing if a large percentage of the former classes were called 
away for military purposes. Furthermore, it was obvious that the total 
supply would promptly become inadequate if a demand such as might 
readily be anticipated should develop. 

At a recent meeting on Red Cross nursing problems held in Wash- 
ington at which representatives of all the National organizations and 
members of the Medical Advisory Committee and Red Cross Committee 
on Coéperation were present, the general plan of enrollment of nurses 
as carried out by the National Committee on Red Cross Nursing Service 
was approved with certain modifications. These are as follows: 

1. The lower age limit for Red Cross nurses is reduced from twenty- 
five to twenty-one years. The upper limit is left indefinite, to be dealt 
with separately in each case. 

2. The requirements governing training schools are modified so as 
to qualify for Red Cross enrollment the graduates of schools which are 
recommended by State Boards of Registration as giving courses suffi- 
ciently thorough to prepare nurses for Red Cross service. This elimi- 
nates the former requirement that Red Cross nurses must be gradu- 
ates of schools having a daily average of 50 patients. It is estimated 
that approximately 500 training schools may thus be added to the 
acceptable list, whenever it may be desirable, owing to war shortages 
of nurses, to ask the State Boards for recommendations. 

3. In order to further increase the supply of nurses, the schools 
giving a three-year course are to be requested to advance the date of 
graduation of pupil nurses, perhaps to the end of their second year of 
study, should the exigencies of war make such action seem desirable. 
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4. It is recommended that in addition to the steps already taken to 
supply volunteer nurses’ aides, which the Committee approves, the 
period of practical hospital experience for these volunteers be increased 
to one month of eight hours’ service each day under the supervision of 
the Red Cross, and that the Red Cross volunteer aids be used for 
service in our own country, and that women under twenty-one years 
shall not be selected. In view of the provision already made for the 
instruction of volunteer aids in connection with base hospitals and the 
large number of women who have completed the course of theoretical 
instruction and whose names are on file, the Committee believes that 
the immediate extension of this service is not pressing, but approves 
of the authorization of civil hospitals to give this information to nurses’ 
aids as needed, subject to approval and under direction of the Red 
Cross. It is further recommended that only those hospitals approved 
by State Boards of Registration of Nurses shall be so authorized. 

There can be no doubt of the importance and value of this branch of 
the Red Cross Committee’s work and the outlined plans should certainly 
meet all requirements for the present. It should, however, be pointed 
out in connection with (4) that in some instances the former custom 
of a three months’ course of four hours a day will not only give a 
greater total of hours but will be more convenient to both the aids 
and the hospitals. Ochi. P. 


United States Medical People with Foreign Forces.—There are 3180 
medical officers, nurses, and members of ambulance sections of th 
United States Army now attached to the British and French forces 
This total is made up of 870 medical officers and 470 nurses with the 
British forces and 40 ambulance sections, each of 46 officers and men 
(a total of 1840), with the French Army. 

A Study of Reéducation of Disabled Soldiers in France and England. 

By Linsty R. Witutams, M.D.—Through the courtesy of the Vice- 
Chairman of the National Research Council of the Council of National 
Defence, permission has been granted to review Dr. Williams’s report. 

This study of conditions in both France and England deals in great 
detail with all questions touching upon the reéducation of disabled 
soldiers and sailors, the organization of military orthopedic hospitals, 
the special schools of reéducation, the manufacture and settling of 
artificial limbs, and the reéducation of the blind. In many ways the 
methods employed in the two countries are similar, and from this 
exhaustive study Dr. Williams has drawn conclusions which cannot fail 
to be of inestimable value to our country. These conclusions are 
presented in the form of a suggested program for the United States, 
and these may be quoted verbatim: 

1. All permanently disabled from wounds or sickness be transferred 
from France to United States cantonments to a central hospital. 

2. Central hospital should have staff of experts of highest order in 
neurology, psychiatry, heart disease (functional and organic), ophthal- 
mology, orthopedic surgeons, surgeons, medical men, and other special- 
ists. Also employers of labor and representatives of labor unions. 

3. Special hospitals should be established for neurology, psychiatry 
orthopedic surgery, heart disease, and limbless. 

1. Workshops should be operated in conjunction with this hospital. 
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5. Patients should be transferred as rapidly as possible to these 
special hospitals, where workshops should be established giving wide 
_latitude in the selection of work. 

6. A special school should be established for the blind. 

7. Employment committees of a permanent nature should be organ- 
ized in many localities. 

8. Hospitals and workshops should be near the East Coast until 
the increased number of wounded demands new hospitals in other 
populous centers. 

9. The work organized should be placed on a permanent basis and 
buildings should be considered from this point of view. 

10. New technical schools will have to be established. 

11. The interest and sympathy of the public should be obtained by 
nation-wide publicity. 

12. A large staff and considerable funds will be needed to carry out 
any satisfactory program. 

The importance of this problem may be realized when it is brought 
home that 6 per cent. of all wounded become permanently disabled. 
A varying percentage of these are able to return to their former occu- 
pation, but many are liable to pauperism if not given technical educa- 
cation. Apparently the men do not always take willingly to this 
education, for Germany requires them to stay in the army until the 
education is complete, and England uses moral suasion plus 5 shillings 
extra a week as an added inducement. Often the men mistakenly 
believe that they will lose their pensions if they learn a trade and become 
self-supporting. 

In France there are eighteen main military orthopedic hospitals, 
each completely equipped and having associated with it a reéducation 
school. These schools give such training as carpentry and joinery, 
machinery, tinsmith and forge, manufacture of toys, tailor shops, 
bookbinding, commercial courses, ete., and in some instances there are 
also agricultural schools giving instruction in farming, gardening, and 
raising poultry or live stock. At the completion of the training employ- 
ment is secured, but there is no follow-up system. 

The blind in France are transferred to schools maintained by private 
funds, but the War Department pays in part for maintenance. There 
are approximately 3000 blind soldiers and sailors in France, and about 
one-half of these are receiving education in such branches as massage, 
carpentry, cooperage, glass polishing, mat and brush making, basket 
making, typewriting and reading from Braille type. Employment is 
secured but the follow-up work is still inadequate. 

In England the methods and organization are in general the same. The 
military orthopedic hospitals which have been established by the War 
Department are under the direction of Robert Jones, the most prominent 
orthopedic surgeon in Great Britain. All cases needing orthopedic 
treatment are transferred to these hospitals, and there is a special 
hospital to which all men who have lost one or more limbs are sent to 
have the stumps prepared for receiving an artificial limb. 

Each hospital has its associated workshop, and at the earliest possible 
moment patients begin some form of manual work. If possible the 
man returns to his previous occupation, but if not he is taught a new 
trade, in the choosing of which he is allowed considerable latitude. 
All of the artificial limbs are made on the premises, and before the 
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patient leaves the hospital the efficiency and satisfaction of the arti- 
ficial limb must be certified to by the patient, the maker, the surgeon, 
and the commanding officer. 

Three weeks before it is thought that a patient will be ready to leave, 
an application for discharge and pension is sent in, so that his pension 
is available when he leaves the hospital. At present a man who is 
totally disabled receives a minimum weekly pension of 27 shillings, 
6 pence and an additional 5 shillings weekly for the first child, 4 shillings, 
2 pence for the second and 3 shillings, 4 pence for the third. Pensions 
in cases of partial disability are based upon the degree of the disability, 
and a corresponding percentage of the total disability pension is 
awarded. 

The blind are treated in England much as in France, but the number 
of cases seem to have been much less, and a more satisfactory follow-up 
system has been possible. 

Such a brief abstract as this cannot do more than suggest the great 
amount of detailed information contained in the original report which 
it is to be hoped will soon be made available by publication. 

One further point which is repeatedly emphasized in this report 
is the importance of the relation which the whole problem of the 
reéducation of the disabled bears to the labor situation. The men must 
be taught trades in which they can obtain employment, nor must these 
trades be allowed to become too crowded and conditions disturbed. 
Labor and trade unions must be considered and a representative of 
these unions should be on every committee concerned with such prob- 
lems. Experience has taught that it is only by correlating all phases of 
the question and by full coéperation under a central authority that the 
best results have been obtained. P. P. 


Disinfection of Drinking Water.—Dakin and Dunnam (British 
Med. Jour., May 26, 1917) state that bleaching powder or similar 
hypochlorite or chlorine preparation has been used with the greatest 
success for the sterilization of relatively large volumes of drinking 
water when troops are practically stationary. The problem of steriliz- 
ing small individual quantities of water, such as are needed by cavalry 
or rapidly moving troops, is much more difficult. For such purposes 
the instability of small tablets containing the minute quantity of active 
disinfectant required led the writers to make a number of experiments. 
The first experiment was made with chloramine-T. It was unsatis- 
factory. If waters were heavily contaminated and hard and alkaline 
the concentration required was too great, though this could be reduced 
by use of citric, tartaric, and other organic acids. The next attempt 
was with preformed toluene-sulphondichloramines, and first results were 
encouraging; but when put up in tablet form too much time was required 
for solution to bring about prompt sterilization. Greater solubility 
and stability were obtained with p-sulphondichloraminobenzoic acid. 
This can be prepared from cheap, readily available material. The 
formula is Cl.N.O.S.CsH,;COOH. The presence of the COOH group 
confers a slight but definite solubility in water, which is increased by 
dispensing it with alkaline salts, such as sodium carbonate, sodium 
bicarbonate, borax, etc. The writers propose for convenience that 
the designation “‘halazone” be used for this substance. Tests of the 
efficacy of this “halazone,”’ both in powder and tablet form, were 
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made, using tap water and B. coli; hard water and feces suspension; 
hard water and 10 per cent. city sewage; tap water and 5 per cent. city 
sewage; hard water and B. coli. The “halazone” was in varying degrees 
of concentration, as 1 to 250,000, 1 to 500,000, 1 to 1,000,000. The 
ordinary routine was to take 5 to 10 drops of the treated water, place 
on agar to count surviving organisms, and use suitable controls. The 
experiments appeared to show that in a concentration of 1 to 300,000 
an ordinarily heavily contaminated water was sterilized in thirty 
minutes. This concentration could be relied on to remove coli, typhoid, 
or cholera organisms. A convenient formula for tablets weighing 
100 to 105 mg. is: sulphondichloraminobenzoic acid, 4 per cent.; 
sodium carbonate, 4 per cent. (or dried borax 8 per cent.); pure sodium 
chloride, 92 per cent. Grind the acid with dry salt and then add the 
sodium carbonate. Pass mixture through a 40-mesh sieve. No 
lubricant or other addition is necessary. Tablets must be stored 
in small amber-colored bottles. One tablet prepared as above steri- 
lizes 1 liter of moderately contaminated water. If contamination 
is excessive, use two tablets to 1 liter or quart. Sufficient time has 
not yet elapsed for final reports on the stability of the tablets, but under 
ordinary conditions no decomposition was noted after two months. 
Bright sunlight acting on tablets in clear glass bottles did cause decom- 
position. The estimated cost in England of disinfecting water by the 
use of ‘‘ halazone”’ is 2 cents per 100 gallons of water. M. J. R. 
Note on the Prevention of Pediculosis.—GuNN (British Med. Jour., 
May 5, 1917) gives very favorable reports on the use of thin undershirts 
made of muslin (so cheap that the original intention was to throw them 
away after using once) soaked in the following solution: naphthalene 
and sulphur, each, 1} ounces; benzol or gasoline, 1 gallon. No incon- 
venience results from the use of undergarments so treated. The 
effect on pediculi is not immediate. The writer quotes from a letter 
from France in which it was stated that 200 dead pediculi were counted 
on a shirt that had been treated with the above solution. The solution 
has been applied under a plaster cast without irritation to the skin. 


M. J. R. 


Vincent’s Angina.—CamPpBELL and Dyas (Jour. Am. Med. Assn., 
June 2, 1917, Ixviii, No. 22, 1596) state that Vincent’s angina was 
formerly comparatively rare. It seems to have first become preva- 
lent in France, where it was known as trench mouth. Now it is so 
prevalent that it may be classed as among the commonest of dis- 
abilities among the troops. Usually the condition is not such as to 
confine the patient to bed, but the depression and inability to masticate 
properly cause a serious lowering in efficiency. Vincent’s angina is 
an infectious disease of the mucous membrane of the mouth, throat, 
bronchi, and prepuce. By far the most frequent site of infection is 
the mouth and throat. Next in frequency are the bronchial cases. 
The preputial cases are rare. The largest percentage of cases are of 
the tonsillar type. Characteristic symptoms of this type are a yellowish- 
gray membrane, fetid breath, some pain on swallowing, and enlarged 
and tender cervical lymph glands. Absence of headache, myalgia, and 
marked prostration distinguish it from diphtheria and acute tonsillitis. 
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There is sometimes a slight febrile reaction, which is often absent. 
The pulse and respiration are but slightly elevated. The next most 
frequent type is a deep ulcer on the ramus of the lower jaw behind 
the last molar tooth. In untreated cases, infection spreads along 
the margin of the gums, causing pyorrhea. Pyorrhea caused by Vin- 
cent’s organisms is also frequent. In an otherwise healthy mouth 
it is at first limited to the region of the incisors. General infection of 
the mouth is the severest type of all, and the patient is acutely ill 
The membrane extends over the cheeks, tongue, fauces, pharynx, and 
palate and even to the lips. Deep ulcers may also develop. The 
authors found a few Vincent’s organisms in about 50 per cent. of all 
swabs taken by them from the throats of troops at Bramshott. In early 
cases the bacilli are usually more numerous than the spirochetes, but 
in more advanced cases the spirochetes are usually the predominant 
organisms. The organisms are best stained with carbol-gentian 
violet. Both spirochetes and bacilli are usually Gram-negative. The 
organisms can be grown anaérobically in ascitic broth containing a 
piece of tissue. The incubation period of the disease is unknown. 
Diphtheria and Vincent’s angina may coexist. The combination is 
rare, but patients with Vincent’s angina when in contact with a Klebs- 
Loeffler bacillus carrier may readily become infected. Patiehts giving 
a syphilitic history, especially when undergoing mercurial treatment, 
favor the development of Vincent’s angina. Some of the severest 
cases are found in syphilitics. A healing ulcer about the mouth and 
throat closely resembles a syphilitic mucous patch. Treatment con- 
sists in local applications of arsenic, iodin, silver nitrate, trichloracetic 
acid, hydrogen peroxide, tincture of ferric chloride, or potassium per- 
manganate. In slight lesions any of these will bring about a cure. 
Arsenic, however, especially in the form of salvarsan, is undoubtedly 
the most useful remedy. The authors found that local applications 
of liquor arsenicalis (Fowler’s solution) swabbed on three or four 
times a day was most effective. M. J. R. 
Permanent Interallied Commission for the Purpose of Examining 
Questions of Interest to War Cripples——The minutes have come to 
hand from the Surgeon-General’s office, through Major E. G. Brackett, 
of the first two meetings of the Permanent Interallied Commission for 
the purpose of examining questions of interest to war cripples. An 
outgrowth of the Interallied Commission for Professional Reéducation 
of War Cripples, and formed as a result of the suggestion of the earlier 
body this permanent commission, has announced the following outline 
of its purposes: (1) To second by all means in its power the efforts of 
the national institutions, public or private, to improve the situation 
of the cripples of war. (2) To collect and keep up to date the most 
complete information possible in regard to all problems interesting to 
these cripples. (3) To publish an interallied periodical bulletin. 
This publication, Les Mutiles de la Guerre, is to appear monthly or 
bimonthly, and is also to be solely devoted to the same interest. It is 
to be under the management of a committee which will include a 
specialist for each of the principal groups of questions to be dealt with 
in accordance with the program of the Assembly, viz.: Functional 
reéducation; prosthesis and orthopedy; professional reéducation; blind, 
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deaf, and those suffering from lesions of the nervous system. The 
moral, economic, family, and social interests of the invalids of war. 
Comparative legislation and regulations: At the second meeting a 
plan was approved for the creation of an interallied institution for 
research, experiments, and the collection of documentary evidence 
concerning mutilated and disabled soldiers. This institution would 
comprise the following: (a) Research laboratories where a special 
study would be made, both from a psychical and physiological point 
of view, of the best means of utilizing in a rational manner those 
mutilated in the war. (b) Workshops for study, construction, and 
experiments regarding: (1) Prosthesis; (2) special instruments; (3) 
apparratus for the protection or support of mutilated soldiers. (c) A 
permanent-museum of artificial apparatus or examples of practical work 
and plans executed in different countries. (d) A library comprising 
books, plans, articles, and documents of every kind concerning dis- 
abled soldiers. All persons interested in work in connection with 
disabled soldiers would have free access to this institute. The Jnter- 
allied Review would be the official journal of this institution and would 
acquaint the general public with its researches and discoveries. The 
joint services of the institution and the Review would permit the trans- 
lation and communication to all inquirers of documents of interest 
regarding disabled soldiers. The institution would not cease to exist 
with the conclusion of peace, but would then take up all questions 
relating to victims of accidents at work. The personnel of the com- 
mission includes representatives from each of the allies at war. The 
United States and Japan were not represented at the first meetings, 
but it is assumed that subcommittees will be (or perhaps have been) 
appointed to codperate with the interallied commission in this work. 
Surely there is no problem of greater importance, and the vastness of 
the need is well indicated by the extensive machine which it has been 
deemed necessary to put into action and by the prominence of the 
personnel involved. 


La Pratique de l’Hygiéne en Campagne.—By A. Tournade. Pp. 222. 
Paris: L. Fournier, 1916.—The present war has brought out small 
manuals on military hygiene by French, English, and American authors. 
The most striking feature of all these is the very marked difference 
between them and works on military hygiene of even a dozen years 
ago. Today a good part of the space is occupied by a consideration 
of personal hygiene, excreta dispos: |, the sterilization of water, the 
control of flies, lice, and rats and immunization against infectious 
disease. 

In the present volume great emphasis is laid on personal cleanliness 
and arrangements for shower baths, and other baths are described. 
One shower is figured as consisting of two barrels, an open kettle over 
a fire, a small pump, and a piece of perforated pipe. Another specially 
constructed, but simple and portable, apparatus is described. Much 
attention is given to “delousing,” and perhaps the reader is confused 
by the number of insecticides given. Sulphur fumigation is recom- 
mended for outside clothing. The details are given for delousing a 
large number of men at one time as well as for cleansing patients on 
admission to a hospital. For the destruction of rats the author has the 
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greatest confidence in chemical poisons, though he also recommends 
Danysz’s virus. The rats are to be attracted to one place by liberal 
feeding for several days and then suddenly a plentiful supply of poisoned 
food is provided. 

The disposal of feces is a most important matter. For a more or 
less permanent encampment a shallow straddle trench is recommended. 
The construction of trench privies is also described in detail. They 
are placed in short detours excavated out of the trenches and so arranged 
that water cannot flow back into the trench. The material is covered 
with earth and frequently disinfected. All forms of excreta disposal 
must be continuously supervised by a special squad detailed for the 
purpose. Another method of disposal recommended consists of a 
shallow portable trough, about seven feet long and eighteen inches 
wide, which is kept filled with a disinfectant solution. The lower end of 
the trough is over a cess-pit, and twice a day a plug is pulled out to 
allow the contents to flow into the pit. 

Vaccination is considered the most important factor in the preven- 
tion of the infectious diseases, and it appears to be obligatory in the 
French Army not only for smallpox and typhoid fever but for both the 
paratyphoids. The vaccines may be used separately or combined. 
Tunard strongly advocates vaccination against cholera. 

For disinfection the author seems to rely too much on fumigation, 
with formaldehyde spray or even with sulphur dioxide, and not enough 
on thorough washing and the use of steam. For the isoletion of 
scarlet fever he would inclose the bed with gauze and disinfect the 
throat of the patient and anoint the skin with eucalyptus oil according 
to the method of Milne, a method which has received scant approval 
in other countries. When enemy territory is captured all occupied 
places are to be thoroughly disinfected and all prisoners promptly freed 
from vermin and carefully examined before they are sent back from the 
front. 

The book is, to a considerable extent, made up of abstracts from 
general orders, which perhaps accounts for its not very logical arrange- 
ment. It is interesting at many points as showing the ingenuity of the 
French in meeting the many difficult problems which confronted 
them at the opening of the war, but on the whole it does not seem to be 
such an up-to-date exposition of medical science as similar pocket 
manuals by Lelean and Vedder. as We. 
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strength of the muscular fibre. 

Both the plain and chromic ligatures receive 
several sterilizations, any one of which is sufficient 
to destroy micro-organisms of all kinds, and the final 
sterilization is done after the sutures are covered 
with chloroform and sealed in tukes. 

Bacteriological examination is made of specimens 
out of each lot of ligatures finished. 

Arrour’s Sterilized Surgical Catgut Ligatures are 
ferfectly smooth, very strong. pliable, thoroughly 


sterile, and may te boiled if desired. 


ARMOUR: COMPANY 
Sizes 00, 0, 1, 2, 3 and 4 


Plain and 10, 20,30 and 40 day chromic CHICAGO 


Horlick’s 


The quality that established “Horlick’s,” 
the Original Malted Milk, as a depend- 
able} INFANT FOOD over a third 
of a century ago is maintained today, 
“so that it is used extensively by the 
profession who desire a well balanced 


food,"complete in itself. 


Besides being one of the most satisfactory infant- 
AN DEAL LUNCH FOOD 


foods, “ Horlick’s’’ is of particular advantage as red by Dissolving in Water 


a supplementary nutrient for increasing the flow No 
of milk of the nursing mother, and in assisting is URERS co 
the convalescent to make a progressive gain in MALTED MILK 


ACINE, WIS., U. S. A- 
strength. ‘ BRITAIN: BUCKS. ENON? 


Horlick’s Malted Milk Company, Racine, Wisconsin 
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Stanolind 


‘Trade Mark Reg. U. S. Pat. Of. 


(Medium Heavy) 


Tasteless — Odorless — 
Colorless 


Stanolind Liquid Paraffin is an ideal 
laxative for surgical practice. 


When used in the proper dose, it 


_ thoroughly empties the alimentary 


canal, without producing irritation 
or other undesirable effects. 


It is particularly valuable in intes- 
tinal surgery, because it leaves the 
stomach and bowels in a quiet state, 
and because its use is not followed 
by an increased tendency to con- 
stipation. 


After an abdominal operation, one 
or two ounces of Stanolind Liquid 
Parafin may be given through a 
tube while the patient is still under 
the anaesthetic, or as an emulsion, 
an hour or two later. 


Stanolind Liquid Paraffin is essen- 
tially bland in its action, causing a 
minimum amount of irritation while 
in stomach or intestine. It may 
also in most cases be gradually re- 
duced without apparently affecting 
the frequency of the evacuations. 


A trial quantity with informative booklet 
will be sent on request. 


Standard Oil Company 
Undiana) 
72 West Adams Street 


Chicago, U.S. A. 


740, 


Liquid ff Before 
Paraffin 
Operation 
| 


To the DOCTOR— 


It is only a matter of time 
until the man who drinks 
or takes drugs becomes a 
medical problem. Every 
general practitioner knows 
of patients of this type— 


may soon have one in his 
care—may have one now. 


The physician sooner or later realizes 
that dealing with this type of patient 
is somebody else’s job. ‘‘ Sobering 
up”’ is at best only temporary. De- 
privation, substitution, penalization, 
long periods of colonization spent in private or public institutions, 
do not help the patient but promote further deterioration. 


293 CENTRAL Park West 


To get a definite medical result in such cases is the only hope of restoration. 
The reason why the work of this Hospital is so well and favorably known 
is that it gets that kind of result. The editor of The American Journal 
of the Medical Sciences knows the work of the Hospital and can thus back 
up the statements we make to his readers 


Much has been written about the work of the Hospital by medical authorities 
and its plan of treatment has been incorporated in standard medical texts. 
Much also has been issued by the Hospital, in part as follows 


Reprint from the Journal of the The Alcoholic Problem considered 
American Medical Association, in its Institutional, Medical and 
giving Treatment in Detail Sociological Aspecte. 


Help for the Hard Drinker. Perils of the Drug Habit. 
How to Eliminate the Alcoholic as an Insane Probiem. 


The Personal Problem confronting Federal Responsibility in the Solution 
the Physician in the Treatment of of the Habit-Forming Drug Prob- 
Diug and Alcoholic Addiction. lem ; for Information of Congress. 


The Injury of Tobacco. The Drug Taker and the Physician. 


Let us know your drug and alcoholic problems. Their relation to permanent 
insanity is much closer and more intimate than many realize. The work of 
the Hospital avoids all the unfavorable hazards usually arising out of the 
lack of definite medical treatment of these cases. Too much stress cannot 
be laid on the sociological work of the Hospital, which we consider as of 
almost equal importance as our medical work. 


MEDICAL REPRINT giving Every Detail of Treatment, 
Related Subject Matter and Hospital Literature on Request. 


The CHARLES B. TOWNS HOSPITAL 


NEW YORK CITY 
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Chloretone 


A broadly serviceable hypnotic and sedative 


Chloretone induces natural sleep. 


It acts as a sedative to the cerebral, gastric and 


vomiting centers. 
It does not depress the heart. 
It does not disturb the digestive functions. 
It produces no objectionable after-effects. 


It does not cause habit-formation. 


INDICATIONS. 
Insomnia of pain. Senile dementia. 
Insomnia of mental strain or worry. Agitated melancholia. 


Insomnia of nervous diseases. Motor excitement of general paresis. 


Insomnia of old age. Spasmodic affections, as asthma, epi- 


Insomnia of tuberculosis. lepsy, chorea, pertussis, tetanus, etc. 
Alcoholism, delerium tremens, etc. Nausea and vomiting of anesthesia. 
Acute mania. Seasickness. 

Puerperal mania. The pains of pregnancy. 

Periodic mania. Vomiting of pregnancy. 


Chloretone has been pronounced the most satisfactory hyp- 
notic and sedative available to the medical profession. 


CHLORETONE: Ounce vials. 

CHLORETONE CAPSULES: 3-grain, bottles of 100 and 500. 

CHLORETONE CAPSULES: 5-grain, bottles of 100 and 500. 
Dose, 3 to 15 grains. 


oo Parke, Davis & Co. 
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AMERICAN-MADE SALVARSAN 


(DIOXYDIAMINOARSENOBENZENE 
DIHYDROCHLORIDE) — 
(EHRLICH’S “606’) 


Salvarsan is now being made in our new Brooklyn laboratories 
under the supervision of Dr. G. P. Metz, who was instructed in 
the processes of manufacture at Hoechst, Germany. 


It corresponds in every detail to the standards set by the late 
Professor Dr. Paul Ehrlich, and is the only product made by the 
processes used at the Hoechst works. 

As is well known, the slightest irregularity in the process of 
manufacture of Salvarsan may cause the formation in it of toxic 
by-products. In order to protect the public and ourselves against 
the effects of any accidental irregularities in manufacture, we 
ascertain toxicologically whether or not each lot of Salvarsan 
prepared by us is free from such toxic by-products. This knowl- 
edge is obtained for us by the head of the Department of Biological 
Chemistry in one of our leading university medical schools, who 
bears the same judicial attitude to our preparations that Prof. Paul 
Ehrlich did to the standard German preparations, and who subjects 
our preparations to biological tests that he considers more rigorous 


and comprehensive than those adopted for this purpose by Prof. 


Ehrlich himself. We will market only such lots of Salvarsan as 
have been thoroughly tested by this biological chemist and pro- 
nounced by him to be free from injurious by-products. The name 
of our biochemical collaborator will be given to any one who may 
wish to consult us regarding the nature and results of his tests of 
our preparations. Thus far his tests have demonstrated that the 
preparations of Salvarsan made by us were fully equal to standard 
Ehrlich preparations in their freedom from toxic by-products. 

This American-made Salvarsan will be sold to the medical pro- 
fession direct, until local agencies have been satisfactorily estab- 
lished. The price to physicians will be $2.00 for the 0.6 gram 
size, with bower prices for the smaller sizes. The price to hospitals 
and dispensaries for clinical and charity use will be $1.50 per 
ampule of 0.6, in 50 and 100 ampule containers. 


FARBWERKE-HOECHST COMPANY 


Pharmaceutical Dept. 111-113 Hudson Street 


H. A. METZ LABORATORIES, Inc. 


122 Hudson Street, New York 


— 


THE ORIGINAL SOYA BEAN MEAL 


Hydro Process 


RECOMMENDED BY SPECIALISTS 


FREE SAMPLE MAILED ON REQUEST TO PHYSICIANS 


On ,| Waukesha Health Products Co. 
1330 Grand Avenue 23 WAUKESHA, WIS. 


THE JOURNAL IN FRANCE 


The JouRNAL is being used to-day in most of the Hospital 


Units. .. You'll need your copies if you go. .. With 
the new department on Medical Progress and the War it is, 
more than ever, invaluable. a No Charge for Postag: 


LEA & FEBIGER 
PHILADELPHIA, 706-8-10 Sansom St. NEW YORK, 2 W. Forty-fifth St. 


ALWAYS OPEN 


LEEDS COMPANY 


i 


THE CHALFONTE is one of the best and most favorably known of all Atlantic 
City’s 1200 hotels. Modern, 10-story, fireproof—its appeal is to 
cultivated, interesting people seeking rest or recreation 
at the seashore. It is not a sanitarium 
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ROGRESSIVE Physicians not required for 
military service are called upon to play a well- 
defined part in National Service. The void 

left by those called away must be filled. The effi- 
ciency of the medical schools must be maintained. 
Public health and hygiene will receive greater 
attention than ever as part of the Nation-wide 
efficiency demanded by war. 


Every alert physician must prepare himself to play 
his part. Intensive reading is the order of the day. War 
is making for Medical Progress and the main channel for 
the quick and wide dissemination of news of such progress 
is the high-grade journal. The American Journal is today 
equipped to be more serviceable than ever before. 


SOME FORTHCOMING ARTICLES 


THE PROPHYLAXIS OF MALARIA. By Col. C. C. McCulloch, Washington, 
D. C. 


A STUDY OF 62 CASES OF DIABETES OF 15 OR MORE YEARS’ DURA- 
TION. By E. P. Joslin, M.D., and A. A. Hornor, M.D., Boston, Mass. 


ENTEROPSTOSIS AND SUBNUTRITION. By Max Einhorn, M.D., New York. 


A REPORT ON THE ELECTROCARDIOGRAPHIC STUDY OF TWO CASES 
OF NODAL RHYTHM EXHIBITING R-P INTERVALS. By James D. 
Heard, M.D., and Arthur Strauss, M.D., University of Pittsburgh. 


THE ANCIENT FACTORS IN THE RELATIONS BETWEEN THE BLOOD 
PLASMA AND THE KIDNEYS. By A. B. Macallum, M.D., Toronto. 


A BRIEF EXPERIMENTAL STUDY OF THE MORPHOLOGY OF THE 
HEART MUSCLE FOLLOWING HYPOTHYROIDISM. By Harlow 
Brooks, M.D., and John Larkin, M.D., New York. 


THE ROENTGENOLOGIC DIAGNOSIS OF PRIMARY CARCINOMA OF 
THE LUNG. By F. B. McMahon, M.D., and R. D. Carman, Mayo Clinic. 


A REPORT OF CERTAIN UNUSUAL CASES OF MALARIA WITH A BRIEF 
ANALYSIS OF FIFTY CASES OF THIS DISEASE. By O. H. Perry 
Pepper, M.D., University of Pennsylvania. 


INFARCATION OF THE HEART SIMULATING ACUTE SURGICAL AB- 
DOMINAL CONDITIONS. By Samuel A. Levine, M.D., and Charles L. 
Tranter, M.D., Boston, Mass. 

CARDIAC DYSPNEA. By Francis W. Peabody, M.D., Boston, Mass. 


PRIMARY CARCINOMA OF THE LIVER IN INFANCY AND CHILDHOOD. 
By J. P. Crozer Griffith, M.D., University of Pennsylvania. 


SOME POINTS RESPECTING THE LOCALIZATION OF SYPHILIS UPON 
THE AORTA. By Oskar Klotz, M.D., University of Pittsburgh. 


708-8-10 Saneom St. LEA & FEBIGER 2 W. 465th Street 


PHILADELPHIA PUBLISHERS NEW YORK 
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NEW (Sth) EDITION . JUST READY 
A TREATISE ON 


ORTHOPEDIC SURGERY 


By ROYAL WHITMAN, M.D., M.R.C.S., Eng., F.A.C.S. 


Professor of Orthopedic Surgery in the New York Polyclinic, Adjunct Professor of Orthoredic 
Surgery in the College of Physicians and Surgeons, New York. 


Octavo, 906 pages, with 704 illustrations, mostly original. 
Cloth, $6.50, net. 


In the new fifth edition of Whitman the sections on Military Orthopedics and 
Anterior Poliomyelitis alone give it distinction over all other works from the 
standpoint of timeliness. It is unnecessary to dwell on its authoritativeness 
The author’s extensive and extraordinarily productive clinical experience clothes 
his statements with an authority certainly second to none. The insistent empha- 
sis throughout on prevention through early diagnosis renders the book invalu- 
able for the medical student in his training for general practice and, in the hands of 
practitioners, an indispensable agent in the nation-wide propaganda for the con- 
servation of our human resources. Whitman’s work answers the needs of all 
In it a leading American authority presents the world’s best knowledge on every 


phase of the subject, in clear language and with abundant and instructive illus- 
trations. 
NEW (8th) EDITION JUST READY THOROUGHLY REVISED 


A PRACTICAL TREATISE ON 


FRACTURES < DISLOCATIONS 


By LEWIS A. STIMSON, B.A., M.D., LL.D. 


Professor of Surgery in Cornell University Medical College, New York; Consulting Sur 
geon to New York and Bellevue Hospitals; Corresponding Member of the 
Société de Chirurgie of Paris. 


Octavo, 946 pages, with 475 illustrations and 39 plates. Cloth, $6.00, net. 


The splendid record achieved by this work is evidenced in the appearance of 
its eighth edition. The author, who was the greatest authority on fractures 
and dislocations, performed the work of revision with extreme thoroughness, 
incorporating in the text the accumulated experience and the new methods which 
have been perfected in recent years in the treatment of fractures. 

The war in Europe has brought to the hospitals an enormous number of 
fractures and fixed upon them the attention of surgeons to an unprecedented 
extent. In the course of two visits to France Dr. Stimson saw much of this work 
and noted the various methods. Many interesting details have been set forth in 
this new edition. In the formulation of principles and indication of choice of 
methods it should be a safe guide for the practitioner and student. 


706-8-10 Sansom St. LEA & FEBIGER 2 W. 46th Street 


PHILADELPHIA PUBLISHERS NEW YORK 
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THE MEDICAL WAR MANUALS 


JUST READY MEDICAL WAR MANUAL Ne. 1 


SANITATION FOR MEDICAL OFFICERS 


By EDWARD B. VEDDER, M.D., Lieut-Col., Medical Corps, U. S. A. 


Small 12mo. flexible waterproof covers with rounded corners, designed to fit the pocket of 
® uniform, and manufactured in style similar to the Drill Regulations. 
211 pages, thin paper, illustrated. Price, $1.50 net. 


This work meets the first needs of the doctor who goes from civilian life into 
the Medical Corps of the United States Army. Long before he sees actual fight- 
ing he must know how to keep the troops under his care in the best physical con- 
dition, and how to handle promptly any situation which may arise which might 
lead to an outbreak of disease. The work is divided into five parts, and covers 
in compact form virtually everything relating to Sanitation which the Army 
surgeon must know. The latest orders are included and blank ruled pages have 
been inserted at the end of each section, so that the medical officer may make 
motes of new orders as they are issued from time to time from the office of the 
Surgeon-General. 


JUST READY MEDICAL WAR MANUAL No. 2 


NOTES FOR ARMY MEDICAL OFFICERS 


By Lt. Col. T. H. GOODWIN, R. A. M. C. 


Author of Notes for Medical Officers on Field a in India, and Field Service 
otes for R. A. id 


With Introduction by f Surgeon-General WM, C. GORGAS, U. 8. A. 


Small 12mo, flexible waterproof cover with rounded corners, etc. 
Price, $1.00, net. 


112 pages illustrated. 


This manual is the outgrowth of a series of lectures given by the distin- 
guished author at the Army Medical School, Washington, D. C. Based upon his 
own long practical experience at the front, Col. Goodwin’s book contains much 
valuable information for medical officers about to enter active service. It gives 
definite directions as to the relation of the medical service to the fighting forces 
and intimate instructions as to the conduct of the medical officer during action 
In a most clear and interesting manner it covers concisely Organization and 
Administration, War Surgery, and Sanitation in War. A brief appendix gives 
general notes for service on the western front. 


IN PREPARATION 
Military Orthopeedic Surgery—Lessons from the Enemy 


Military Ophthalmic Surgery—Laboratory Methods of the 
J. S. Army 


Surgery of the Advance—Notes on Military Surgery 


These manuals present in concise form the practice of war surgery which 
has been approved by the best men and has given most satisfactory results. To 
accomplish this end, it is needful to make an intensive study, digestion and sum- 
marization of the now enormous war literature, to prove the value of often 
divergent opinions by study at the Front, and to put this in a form available as 
a text for the American army surgeon. These manuals are of major interest 
and importance to the medical profession in civil life and are available to them 
through the regular channels. 


LEA & FEBIGER aw. 


PHILADELPHIA PUBLISHERS NEW YORK 
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95% PURIN-FREE 
COFFEE 


Professor Alexander Bryce, Cam- 
bridge, in “Modern Theories of 
Diet,” page 102, 


** Purins are purins whether contained in vegetable or animal food—this 
compares favorably with 1.2 grains of methyl purin in every cup of tea 
and the 1.7 grains of the same substance in every small cup of coffee.’’ 


Gouty, nephritic and arterio-sclerosis patients find it a real hard- 
ship to follow medical orders in giving up coffee. 


But Von Noorden, himself, allows such patients KAFFEE HAG— 
real bean coffee with 95% of the caffeine and purin removed. 


SAMPLES ON REQUEST 


KAFFEE HAG CORPORATION 


225 FIFTH AVENUE NEW YORK, N. Y. 


[ADDON TALL 


ATLANTIC CITY 


ALWAYS OPEN 
RIGHT ON THE BEACH AND THE BOARDWALK 


Appeals particularly to cultivated people who seek rest and recreation 
at the Sea Shore, Summer or Winter. From every section of the 
country such guests have come to Haddon Hall for 40 years—and come 
back again and again—it is so satisfying, so free from ostentation, 
so comfortable and sufficient. Every facility is offered young and old 
for enjoyment. 


Fascinating shops and a thousand amusements are offered along the famous 
Boardwalk. Privileges of fine golf and yacht clubs. Rooms are comfortable and 
attractive—there is delightful music—and always interesting people. 


Make reservations—write for tliustrated folder 


LEEDS & LIPPINCOTT 
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NEW (3d) EDITION JUST READY 


Practice of Medicine 


A MANUAL FOR STUDENTS 
AND PRACTITIONERS 


By HUGHES DAYTON, M.D. 
Associate Attending Physician, New York Hos- 
pital; Attending Physician, Hudson Street 
Hospital; Formerly Instructor in Physi- 
cal Diagnosis, Cornell University 
Medical School, New York. 


POST CARD 


Small 12mo, 326 pages. Cloth, $1.50, net. 


To render this manual for students and 
practitioners suitable for hasty reference 
by physicians, as well as for the use of Taylor /ustrament Companies 
students, it was deemed advisable in its i Bbonecter, NY. 
original preparation to avoid undue cur- 
tailment of the most important subjects, 
such as typhoid fever, tuberculosis and 
pneumonia. In the present revision the 
same principles have been followed. While 
the entire volume has been thoroughly 
revised, the principal changes have been 
necessitated by advances in the knowledge 
of infectious diseases and diagnostic 


methods. DR. ROGERS’ Tycos 


LEA & FEBIGER SELF VERIFYING SPRY GMOMANOMETER 


106-8-10 Sansom St. PUBLISHERS 2 West 45th Street $25.00 
PHILADELPHIA NEW YORK 


THE MEDICAL SANITARIUM 


SARATOGA SPRINGS, NEW YORK 


For co-operation with the Medical 
Profession in the treatment of 
Gastro-intestinal disorders all 
conditions requiring detailed regulation 
of diet, rest, exercise and elimination. 


H. E. BARIGHT, M.D., Medical Director 
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NEW (2d) EDITION JUST READY THOROUGHLY REVISED 


DISEASES OF THE 
NERVOUS SYSTEM 


A TEXT-BOOK OF NEUROLOGY AND PYSCHIATRY 
By SMITH ELY JELLIFFE, M.D., Ph.D. 


Adjunct Professor of Diseases of the Mind and Nervous System, New York Post Graduate 
Medical School; Consulting Neurologist, Manhattan State Hospital; 


and WILLIAM A. WHITE, M.D. 


Superintendent, Government Hospital for the Insane, Washington; Professor of Nervous and 
ental Diseases, George Washington University. 


Octavo, 938 pages, with 424 engravings and 11 plates. 
Cloth, $7.00, net. 


The new Jeliffe and White is thoroughly up to date in the best sense of the 
word. The whole question of the war psychoses and psychoneuroses is adequately 
covered. Aside, however, from this indispensable military neurology and ps) 
chiatry, there are many other invaluable new features. To single out a few 
conspicuous examples, greatly increased space has been given to the diseases of 
the glands and internal secretions, to the chapters on the medulla, midbrain and 
cerebral peduncles, and some ten thousand words have been added to the psychiatry 


706-8-10 Sansom St. x EA & F E Bl GER 2 W. 45th Street 


PHILADELPHIA PUBLISHERS NEW YORK 


RAPID AND RELIABLE IN ACTION UNIFORM IN STRENGTH 
Supplied by the Drug Trade throughout the United States 


in Powder, 1'% grain Tablets, Solution for oral use and Ampules cont. 1 Cc. each 


Literature from 


E. BILHUBER 
45 JOHN ST. 


No Advance in Price 


NEW YORK 
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NEW (2d) EDITION 
THOROUGHLY REVISED AND ENLARGED 


THE TREATMENT OF 


[ABETES MELLITU 


WITH OBSERVATIONS UPON THE DISEASE BASED 
UPON THIRTEEN HUNDRED CASES 


By ELLIOTT P. JOSLIN, M.D. 


Assistant Professor of Medicine, Harvard Medical School; Consulting Physician, 
Boston City Hospital; Collaborator to the Nutrition Laboratory of the 
arnegie Institution of Washington, in Boston. 


JUST READY 


Octavo, 559 pages, illustrated. Cloth, $4.50, net. 


Dr. Joslin has entirely rewritten the book, presenting an abundance of new 
material, and giving more detailed instructions for the treatment of the disease. 
Through the kindness of research workers in many large cities, he has been given 
much information which will also be of distinct help to all interested in the 
subject. With this wealth of new material and in view of the remarkable results 
which have been achieved, and which show conclusively that Diabetes Mellitus 
is not per se an incurable disease, this new edition should appeal even more 
strongly to the profession, and should be possessed even by those who purchased 
the first edition, which was exhausted in less than four months. 


NEW WORK JUST READY 


NUTRITION AND CLINICAL DIETETICS 


By HERBERT S. CARTER, A.M., M.D. 


Associate in Clinical Medicine, Columbia University; Associate Attending Physician to the 
Presbyterian Hospital; Consulting Physician to the Lincoln Hospital, New York; 


PAUL E. HOWE, M.A., Ph.D. 
Assistant Professor of Biological Chemistry, Columbia University, New York; 
AND 
HOWARD H. MASON, A.B., M.D. 


Instructor in Diseases of Children, Columbia University, New York. 
Octavo, 646 pages. Cloth, $5.50, net. 


In preparing this work it has been the authors’ purpose to give an account of 
the most recent researches in Dietetics and to place the results before the medical 
profession. The subject as presented in this volume is one concerning which the 
average general practitioner has only a general knowledge, a condition which 
often works to the disadvantage of both physician and patient. A study of this 
work will many times repay the doctor by giving him better results in treatment. 
The manner in which the subject of food values is covered, both as to potential 
energy and as to digestibility, is thorough and modern. 

Particular attention has been given to Diet in Infancy and Childhood and to 
Diet in Disease, the latter subject being fully discussed in fifteen chapters, each 
devoted to a specific disease and the proper dict therefor. 


706-8-10 Sansom St. L EA & F E B | G E be 2 W. 465th Street 


PHILADELPHIA PUBLISHERS NEW YORK 


25 


PHILADELPHIA CLINICAL LABORATORY, Inc. 


E. Q. ST. JOHN, M. D., President 
PROFESSIONAL BUILDING, 1833 CHESTNUT STREET, PHILADELPHIA 


GENERAL CLINICAL AND BACTERIOLOGICAL ANALYSES 


Autogenous Vaccines—Wassermann’s Reaction—Abderhalden's Tests 
Analysis of Drinking Water and Milk 


Price list and Containers matled on request 


THE GRADUATE SCHOOL OF THE UNIVERSITY OF MINNESOTA 


offers 


Graduate Instruction in Medicine on a University Basis 


in The Medical School of the University 
and in The Mayo Foundation for Medical Education and Research 


Fellowships with living stipends. Desirable opportunity for military ineligibles. 


For details as to requirements for admission, residence, etc., address 


THE DEAN OF THE GRADUATE SCHOOL THE MAYO FOUNDATION FOR 
UNIVERSITY OF MINNESOTA or MEDICAL EDUCATION AND RESEARCH 
MINNEAPOLIS, MINN. 7 ROCHESTER, MINN. 


Laboratory of Dr. Allen H. Bunce 
ATLANTA, GEORGIA 


A modern clinical laboratory well-equipped for making pathological, bacteriolog- 
ical, serological and chemical examinations for physicians and surgeons. 


Bleeding tubes, culture media and all other y tainers furnished free 


FOR FEE LIST AND INFORMATION, ADDRESS 


ALLEN H. BUNCE, A.B., M.D., Healey Bldg., Atlanta, Ga. 


CORNELL UNIVERSITY MEDICAL COLLEGE 


IN THE CITY OF NEW YORK 


Holders of a Baccalaureate degree or Seniors who can present a degree before 
entering the Second Year, who also present the requisite courses in Chemistry, Physics, 
and Biology, are admitted from recognized Colleges and Scientific Schools. The 
Session opens on the last Wednesday in September. The first year is devoted to 
Anatomy, Chemistry, and Physiology and may be taken either in Ithaca or New York 
City. The last three years are chiefly Clinical and must be taken in New York City 

For further information and catalogue address— 


- 1 iS45 THE DEAN, CORNELL UNIVERSITY MEDICAL COLLEGE, 
Department C. First Avenue and 28th Street, New York City. 
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ROPERTIES consist of 30 buildings—accommodations for 1,200 
patients—20 acres of beautiful shady lawns—model dairy— 
extensive farm and greenhouse systems—pure artesian water supply 
—large staff of specializing physicians, nurses 
directors and general assistants—wholesome, nutritious bill of fare 
—thoroughgoing diagnostic methods — complete, modern thera- 
peutic equipment—splendid facilities for outdoor recreation. 


THE BATTLE CREEK SANITARIUM 


Box 247, Battle Creek, Michigan 


, dietitians, physical 


By Specifying 
Bayer-Tablets 
Bayer-Ca psules 


ceticacidester of 
salicylicacid in | 
these tablets 

the reliab Bayer 


ASPIRIN ~— 


(5 grs. each) 


You Avoid Counterfeits 
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NEW (6th) EDITION JUST READY 


Pathogenic Microérganisms 


A PRACTICAL MANUAL FOR STUDENTS, PHYSICIANS 
AND HEALTH OFFICERS 


By WM. HALLOCK PARK, M.D. 


Professor of Bacteriology and Hygiene, University and Bellevue Hospital Medical College, 
and Director of the Bureau of Laboratories, Department of Health, New York City; 


and ANNA W. WILLIAMS, M.D. 


Assistant Director of the Bureau of Laboratories; Consulting Pathologist to the New York 
nfirmary for Women and Children; 


Assisted by CHARLES KRUMWIEDE, Jr., M.D. 


Assistant Director of the Bureau of Laboratories; Assistant Professor of Bacteriology and 
Hygiene in the University and Bellevue Hospital Medical College, New York City 


Octavo, 709 pages, with 209 engravings and 9 full-page plates. 
Cloth, $4.75, net. 


The general favor which this work has enjoyed in its previous editions, both 
as a text-book and as a practical manual for the practitioner and administrative 
official, has served as a stimulus to retain and amplify those features that have 
determined its success. The typically thorough-going character of the present 
revision is evidenced by such timely discussions as those on the Huntoon stain 
for capsules, the Krumwiede brilliant green for isolation, the new method for 
the complement-fixation of tuberculosis, the poliomyelitis investigations, and the 
latest developments in serum and vaccine therapy and disinfectants, particularly 
those derived from war experience. 


NEW WORK JUST READY 


POLIOMYELITIS 


IN ALL ITS ASPECTS 
By JOHN RUHRAH, M.D. 


Professor of Pediatrics in the University of Maryland Medical School and the College of 
ysicians and Surgeons; Visiting Pediatrist to the Mercy Hospital, Robert 
Garrett Hospital for Children, Nursery and Child’s Hospital, Baltimore; 


AND 


ERWIN E. MAYER, M.D. 


Former Senior Resident Physician at the Mercy Hospital; Instructor of Medicine in the 
University of Maryland Medical School and College of Physicians and Surgeons, Baltimore 


Octavo, 297 pages, with 118 engravings and 2 plates. Cloth, $3.25, net. 


In the preparation of this volume the authors have collected the various facts 
concerning the disease as far as they are known at the present time and given 
briefly such theoretic considerations as seemed to be either of interest or im- 
portance. They have gathered together in one volume the information which 
they themselves have wanted on the subject. The literature of poliomyelitis has 
grown to enormous proportions, but there has been no adequate account of the 
disease in one volume. To get a satisfactory account of the disease one must 
do extensive reading, which requires not only time, but access to a well-stored 
library. This volume covers the entire subject in a clear and forceful manner. 


LEAGPERIGER 


PHILADELPHIA PUBLISHERS NEW YORK 
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PANTOPON ‘ROCHE’ 


-PANTOPIUM HY DROCHLORICUM 


Casson the TOTAL ALKALOIDS of OPIUM 


IN WATER-SOLUBLE, INJECTABLE FORM. 


One Grain PANTOPON is Equivalent to Four Grains Pulv. Opii.U.S.P. 


PHYSICIANS’ PRICES 
TABLETS, I-6 GR., PER VIAL OF 20 
HYPODERMIC TABLETS, I-3GR.PER TUBE OF 25 
POWDER, IS GR., VIAL 
AMPOULES, 1.1 CC. 
CARTON OF 6 75 
CARTON OF 12 1.25 


THE HOFFMANN-LA ROCHE 


CHEMICAL WoRKS 
NEW YORK 


Sulphate 
66 Roche” (New and Non-official Remedies 
A.M.A., 1916) 


Ampuls, 4% Solution (1 cc. = 2/3 grn.) Box of 6 $1.25 
Tablets, 2/3 grn., vial of 20 ; $2.00 


For relief of spasmodic conditions of the smooth muscle, such 
P 

as biliary and ureteral colic, pylorospasm; far superior to mor- 

phine; even large doses are non-toxic and neither tolerance nor 

habituation has been reported. 

Large doses per urethram have been used very successfully to 

expel impacted calculus. 


Literature on Application 


THE HOFFMANN-LaROCHE CHEMICAL WORKS, New York 
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Special INFANT FEEDING "| 


Malnutrition-Marasmus-Atrophy 


MELLIN’S FOOD Fat 49 
4 level tablespoonfuls Protein 2.28 
SKIMMED MILK ; Carbohydrates 6.59 
8 fluidounces > Analysis: Salts .58 
WATER Water 90.06 
8 fluidounces 100.00 


The principal carbohydrate in Mellin’s Food is maltose, which 
seems to be particularly well adapted in the feeding of poorly nou 
ished infants. Marked benefit may be expected by beginning with 
the above formula and gradually increasing the Mellin’s Food unti] 
a gain in weight is observed. Relatively large amounts of Mellin’s 
Food may be given, as maltose is immediately available nutrition. 
The limit of assimilation for maltose is much higher than other sugars, 
and the reason for increasing this energy-giving carbohydrate is the 
minimum amount of fat in the diet made necessary from the well- 
known inability of marasmic infants to digest enough fat to satisfy 
their nutritive needs. 


MELLIN’S FOOD COMPANY, BOSTON, MASS. 
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tHE GLEN SPRINGS | 


ON SENECA LAKE ¥ Wm. E. Leffi il 
OPEN ALL YEAR WATKINS, N.Y. . President 


A MINERAL SPRINGS HEALTH RESORT AND HOTEL 


CARBONATED NATURAL CALCIUM CHLORIDE BRINE 
BATHS 


FOR HEART AND CIRCULATORY DISORDERS 
Hydrotherapy, Electrotherapy, 


The treatments under the direction of phy- \5 
sicians are particularly adapted to HEART mk te 

DISEASE, Circulatory, Kidney, 
Nutritional and Nervous Disorders, 
Rheumatism, Gout and Obesity. 


SEND FOR ILLUSTRATED BOOKLETS 


Physicians are requested to send 
for literature detailing treatments, 


4 particulars. 
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